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AN AMERICAN WELCOME, 

Our visitors from abroad have been arriving in goodly num- 
bers the past ten days. Last week some fifty Italian engineers, 
members of the Associazione Elettrotecnica Italiana, and some of 
them Government or official delegates, reached these shores, with 
the object of going to St. Louis on the circular tour arranged by 
the American Institute of Electrical Engineers. This week, by the 
time these lines appear in print, a party of seventy-five, repre- 
senting the Institution of Electrical Engineers of Great Britain, 
will have landed in Boston. Meantime other friends from Ger- 
many, Austro-Hungary, France, South America and other lands 
have come to port, and to all a hearty and cordial welcome has 
been extended. The hospitable preparations are now taking effect 
in deeds, and we hope and believe nothing will be left undone to 
promote the comfort and happiness of our guests, and to make 
them wholly at home in America. The united Anglo-Italian party 
now in Boston will enjoy the functions of which note is elsewhere 
made, and then move on to New York, where the Italian contin- 
gent alone has for some days prior to its trip to Boston been sight- 
seeing and making the very best of some very charming weather. 
It is indeed to be devoutly prayed that the recent weather—cool, 
It will add 
considerably to the pleasure of the circular tour and other incidents, 
and make the inevitable fatigue of long travel and constant excite- 


The past week in New York 


crisp and sunny—may endure throughout September. 


ment much less, as well as bearable. 
has, indeed, been an example of what can be easily accomplished, 
if the skies be propitious, in covering a large area and seeing 
objects of interest at widely scattered points, from early dawn 
till late at night. Our Italian guests are still “as fresh as paint” 
and we trust good health will be the lot of all now coming here to 
see what electricity has done in the United States, and to put them- 
selves at the St. Louis Congresss in touch with the electrical thought 
and knowledge of all the rest of the world. 


—- 





ALTERNATING-CURRENT PHENOMENA. 


Elsewhere we print the concluding portion of an article by Mr. 
Lamar Lyndon, treating, from the physical standpoint, the prin- 
ciples of alternating current phenomena and their relations, and 
which exposition we commend to all of our readers. To those 
who have not had an opportunity to make a systematic study of 
alternating currents it will furnish an admirable introduction to 
the subject; and even adepts in academic alternating-current 
theory will find in the article much to interest them. We believe 
we echo the thought of all students and of most engineers in 
expressing a hope that the day is not far distant when the exposi- 
tion of alternating-current phenomena will be placed upon a basis 
widely different from that of the past. The time-honored method 
appears to date back to the classical paper of Joubert, printed in 
1881. 


been made, not on a Siemens machine without iron in the field 


If the experiments forming the subject of this paper had 
and thus giving a plotted curve of em.f. ‘nearly approaching a 
sine curve, but on a machine giving a flat or peaked curve, perhaps 
the whole process of development of alternating’ current mathe-+ 
matical analysis might have proceeded along quite different lines: 
As it was, the analytical discussion in the final pages of the paper 
set the pace, and the mathematical method there established ap- 
pears to have served as almost the entire basis of subsequent de- 


velopment. It is true that about ten years or more ago there was 
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a reaction, which manifested itself by recourse to graphical methods. 
This, however, was to the student and engineer like an escape 
from Scylla only to encounter the whirls of Charbydis; for the 
spider-web constructions of this method carried to its full con- 
sequences are even more repellant than the corresponding array 
of mathematical symbols in the analytical method. 





The truth appears to be that both the elaborate analytical and 
graphical methods are unsuited for practical instruction and use 
on account of the very generality which causes them to appeal 
to the academic mind. It is rarely that the engineer has need to 
know all of the consequences of a proposition between the limits 
of zero and infinity. A general system of development may be of 
service to a few specialists, and its study a means to develop the 
mind and broaden the views of the student, and therefore of 
special value from a purely educational standpoint; but for the 
best understanding of phenomena their exposition should be held 
as near to the concrete as possible. We believe it to be entirely 
feasible to so simplify alternating-current exposition and calcula- 
tion in their more practical aspects, that almost every one of the 
phenomena involved can be rendered clear to a mind without sys- 
tematic training; and also to make them subject to calculation by 
methods requiring scarcely an elementary knowledge of algebra. 
For example, by the use of the right-angled triangle most problems 
involving inductance or capacity, or both, in series, may be easily 
seized in principle and simply calculated numerically; and by means 
of an oblique-angled triangle and the aid of a simple table of 
trigonometrical values, one without knowledge of either algebra 
or trigonometry can solve problems involving inductance or capac- 
ity, or both, in parallel. What such simplification means is evident 
if one recalls the complications of analytical or graphical methods 
applied to these solutions. But, above all, the simpler method 
keeps in sight the underlying physical conceptions, which is not 
at all true of analytical methods and only very slightly true of the 
usual general graphical methods. 


_— 





PAULTS IN TELEPHONE CABLES. 


While faults on telephone circuits have been decreased numeri- 
cally by the grouping of many wires within a metallic enclosure 
affording protection from moisture and mechanical injury, the re- 
moval of faults which develop in such cables has been rendered 
much more difficult by reason of the lack of accessibility of the in- 
dividual circuits. The increased difficulty is due not so much to 
greater gravity of faults, or to the added trouble experienced in 
placing the circuits again in operation, as to the impossibility of 
directly determining the position of the faults by inspection. The 
various applications of Ohm’s law to divided and series circuits 
containing known and unknown resistance, have resulted in a great 
number of methods for electrically determining the relative resist- 
ances to the fault and thus finding the distance thereto as desired. 

The article by Mr. H. B. Stabler, published in our last issue, de- 
scribes a very simple method, involving the use of a portable milli- 
voltmeter, by means of which a “ground” connection between one 
circuit and a cable sheath may be located. Current is passed through 
the fault, and its direction of flow in the outer sheath being ob- 
served at various places along the cable, the position of the “ground” 
is determined. :sThe method eliminates the necessity for calculation 
of the resistances of the cable sections, and where the cable is 
accessible a well-defined “ground” may be accurately located. The 
method is similar in many respects to one proposed by Mr. T. W. 
Varley for locating faults in cables for light and power work (Vol. 
XXXIX, p. 32). In the Varley method the cable is explored with a 
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magnetic needle, while the direct current which is introduced is in- 
terrupted for definite periods. The method described by Mr. Stabler 
does not involve the use of special apparatus, and since it can be ap- 
plied by one man—the repair man—it possesses the. advantage of 
extreme simplicity. The second method outlined in the article is 
somewhat more complicated, and while conditions may arise in which 
its use would be attended with success, it is not apparent under what 
circumstances both ends of a single cable in commercial telephonic 
equipments would be available for the purpose of inserting testing 
instruments in a manner to allow of their being observed simul- 


taneously. 


—— 





ALTERNATING-CURRENT MEASUREMENTS WITH DIFFERENTIAL 
TELEPHONES. 

In the current number of the Physical Review, Professor Ho again 
calls attention to the value of the differential telephone as an alter- 
nating-current measuring instrument, on which subject Prof. Ho 
has made several contributions to these columns. In emphasizing 
the value of the differential telephone, Prof. Ho enunciates an in- 
teresting theorem that, if not new, is at least not known widely. It 
is that if two insulated wires are wound side by side, so as to form 
an induction coil in which the resistance and inductance of the two 
windings are equal, then the mutual inductance of the windings 
will, of course, be equal to the self-inductance of either. Under 
these conditions, when equal and opposite alternating currents flow 
through the windings, the effects of self-inductance in each winding 
are cancelled by the effects of mutual inductance, so that the wind- 
ings behave as though non-inductive, or possessing only ohmic re- 
sistance. This is a valuable property in a differential telephone, 
since it enables a non-inductive shunt to be applied to either winding, 
without introducing inductive error in the multiplying power of the 


shunt. 


The above theorem becomes evident when applied to an ordinary 
transformer with equal numbers of primary and secondary turns, 
i. e., a “level” transformer or one whose ratio of transformation is 
unity. If we connect the primary and secondary windings of such a 
transformer in series, so as to be magnetically in opposition, the 
apparatus will behave like a non-inductive resistance, except for 
the stray field or magnetic leakage in the coils, which will produce 
some reactance. The theorem may be even extended to cover the 
case of alternating currents that are neither equal nor opposite in 
phase. For if two such equally inductive coils be included (reversed) 
in any pair of branch circuits from a source of alternating e.m.f., 
the coils will behave as though devoid of inductance, and as adding 
their resistances only to their respective branches. In the measure- 
ment of small inductances accompanied by low resistance, Prof. Ho 
recommends connecting the unknown and the adjustable known in- 
ductances in series with the telephone windings in shunt to them 
respectively. On the other hand, when the impedance of the coil, 
whose inductance is to be measured, is large, the known and un- 
known inductances may be connected in parallel through the re- 
spective windings of the telephone. For the comparison of con- 
densers, the multiple connection last described has to be employed. 
It is said that with 500 volts of alternating e.m.f., capacities as low 
as one-millionth of a microfarad can be measured. This is just 
about one abstatfarad, or the capacity of a sphere in free space hav- 
ing a radius of one centimeter; or again, the capacity of an air con- 
denser whose plates are discs 2 cm. in radius, separated by a distance 
of 1 cm. Such a capacity is so small that the difficulty in measuring 
it is the difficulty of eliminating the extraneous capacity of con- 


nections. 
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REGULATION OF ALTERNATORS, 


If from the internal generated e.m.f. of an alternator there be 
subtracted, in proper phase relation, the e.m.f. due to the flow of 
current through the armature impedance, the delivered terminal 
e.m.f, of the machine will be determined. The internal generated 
e.m.f. is in general not the voltage obtained when the: machine is 
operated without load, since the armature current, unless it has an 
appreciable leading component, materially affects the magnetism cut 
by the armature inductors. The magnitude of the effect produced 
by the armature current upon the field magnetism depends more 
upon the mechanical position in space of the conductors when the 
With sin- 


usoidal waves of current, the magnetomotive force of the armature 


current flows, than upon the value of the current itself. 


current under a given load is, for a polyphase armature, more or less 
constant in value and mechanical position, fluctuating in value a 
maximum of 29 per cent. for a two-phase and 13 per cent. for a three- 
phase winding, and vibrating in position with a frequency depending 
upon the number of phases. The flux produced by this magneto- 
motive force is relatively inappreciable when its general direction 
is immediately between the field poles, but it assumes a large value 
when it is in front of a field pole. The mean position of the armature 
magnetomotive force with reference to the field poles is determined 
by the time phase position of the current—that due to a lagging or 
leading current tending, respectively, to weaken or strengthen the 
poles, while a current in time phase with the e.m.f. produces merely 
a distorting effect. When the effective ampere-turns of the armature 
current are known and the mechanical position of the magnetomotive 
force is found, the internal generated e.m.f. of the alternator may be 


ascertained from the value of the resultant flux in the field poles. 





The armature impedance is made up of two components—a resist- 
ance of constant value and an inductive reactance varying with the 
position of the armature. The inductance is due to the magnetic 
lines which locally surround the individual conductors, and it, there- 
fore, depends for its value upon the number of conductors bunched 
together, the current flowing and the permeance of the magnetic 
path. It is on account of the variation of the permeance that the 
inductance is not constant. When the slots occupied by the con- 
ductors pass in front of the field poles, the permeance is increased 
by reason of the mass of iron substituted for the air in the path of 
the magnetic flux. Thus, in a given armature, the inductance has 
a value varying synchronously with the motion of the armature. The 
mechanical phase of the permeance is only slightly affected by any 
change in phase of the armature current, but the effective value of 
the inductance depends greatly upon the position of the armature 
when the maximum current flows. Since when a leading current is 
drawn through an inductive reactance, the terminal pressure is 
raised, and in an alternator a leading current tends to excite the 
fields and thus to raise the internal generated e.m.f., the armature 
reaction and the inductive reactance are frequently treated as a 
single composite quantity termed the “synchronous reactance.” It 
is seen that the synchronous reactance is composed of a magneto- 
motive force effect and an electromotive force effect, each of which 


possesses a cyclic variation with the motion of the armature. 





It has frequently been pointed out that the synchronous reactance 
found by short-circuiting the armature when driven at full speed 
under properly weakened field is not the true operating reactance, 
since the two effects noted above vary with the degree of saturation 
of the core material, and consequently the effects cannot, without 
error, be combined as one. On page 369 of this issue will be found 
an article by Mr. C. A. Canfield in which he describes methods for 
calculating the value of the armature reaction and inductive re- 
actance and for treating the quantities when so found. A fact which 
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assumes prominence in all such work is that, when dealing with 
magnetic circuits, equations can be depended upon only when the 
constants have been experimentally determined. No simple method 
can lay claim to absolute accuracy when dealing with a problem 
containing so many inter-related variables as are connected with the 
The method outlined by Mr. Canfield, 
however, possesses the happy combination of being easily under- 
stood and simply applied, while giving results sufficiently accurate 


regulation of alternators. 


for purposes of design. 





THE SILVER VOLTAMETER. 

Since our international ampere is defined concretely in terms of the 
rate of depositing silver in a silver coulombmeter, the importance 
of studying the range of variation in such deposition under different 
Dr. Guthe publishes the result 
of a research on this subject in the August number of the Physical 


conditions needs no demonstration. 


Review. He shows that when one and the same silver coulombmeter 
is employed by the same observer successive measurements of the 
rate of deposition of silver per coulomb, or per ampere-hour, often 
agree to I part in 5,000, or even to I part in 10,000. This is a rel- 
atively high degree of precision, and more than is necessary for 
On the other hand, if different 
forms of the silver coulombmeter are used at different times by 


existing practical requirements. 


different observers, the results differ by as much as I part in 500, 
and the mean result may be said to be in doubt by 1 part in 1,000, 
which is a very appreciable uncertainty from an industrial standpoint. 
Part of this uncertainty is attributable, however, to differences be- 
tween the Clark cells, which in all these measurements became stand- 
ards of reference, and the e.m.f. of which affected the results. 





Taking the various forms of the silver coulombmeter that have 
been suggested, they may be divided into two classes, namely, the 
Leduc type and the Richards type. The latter is characterized by 
a porous cup around the anode, and means for preventing the solu- 
tion around the anode from diffusing to the cathode. The Rich- 
ards type of bath gives less deposit than the Leduc type by about 
I part in 2,000. The Richards type is recommended as the more 
reliable and as giving the more nearly correct rate of deposi- 
tion. With current strength varying between 0.5 and 1.5 amp., 
Dr. Guthe found that three different varieties of the Richards type 
of bath agreed within 1 part in 10,000. Taking the Clark cell e.m-f. 
as 1.434 volts, the electrochemical equivalent of silver arrived at 
as the result of the research is 1.11683 milligrams per coulomb. 
This agrees very closely with the results of Carhart and of Kahle. 
If the filter-paper type of coulombmeter be made the basis, then the 
On the other 
hand, if the electrochemical equivalent of silver be taken as 1.118 
milligrams per coulomb, virtually as defined by the Chicago Con- 
gress and the United States law, then the e.m.f. of the Clark cell at 
15° C. would be 1.4325 international volts on the basis of the Rich- 
ards coulombmeter, and 1.4332 international volts, on the basis of 
the filter-paper coulombmeter. 


result would be 1.11736 milligrams per coulomb. 





The result of the research made by Dr. Guthe seems, therefore, 
to be either that the electrochemical equivalent of silver adopted by 
the Chicago Congress is about 1 per thousand too large, or that the 
value of the e.m.f. of the Clark cell adopted by the Congress is 
The question is, Which should be 
It is more important to maintain international agree- 


about 1 per thousand too large. 
corrected ? 
ment in this matter than to strain after individual national accuracy. 
Supposing that all the civilized countries adopt the same error of, 
say, I per thousand, the consequence of the error will not be nearly 
as serious as if some countries were to adopt the correct value and 
the others the incorrect value, even assuming that absolute accuracy 


were obtainable. 
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Visit of European Electrical Engineers. 





The general facts as to the present visit of European electrical 
engineers to the United States to attend the International Electrical 
Cangress at St. Louis have already been set forth several times in 
these pages, and do not need recapitulation. The arrivals “in bulk” 
began last week, when the delegation of the Associazione Elettro- 
tecnica Italiana arrived on the Princess Irene and Deutschland, on 
August 24 and 25. The party is made up as follows: 

Prof. Moisé Ascoli, president, and wife; Prof. Guido Grassi, 
past-president; Prof. Luigi Lombardi, vice-president; Camillo Al- 
bino Curti, member of council; Prof. Ferdinando Lori, member of 
council; Amatore Maffezzini, Edoardo Ambrosano, Prof. Ugo An- 
cona, Giovanni Barosi, Carlo Barzano, C. Vincenzo Brazzola, Carlo 
Caminada, Alfonzo Carelli, Nicostrato Castellini, Filippi Cavalieri, 
Filippo Danioni, Ascanio Dumontel, Dr. William Dunn, Edoardo 
Egger, Prof. Gino Fano, Luigi Galimberti, Dr. Ettore Gamba, Luigi 
Gianetti, Gian Teodoro Giorgetti, Francesco Giudice, Emanuele 
Jona, Gerolamo Merlini, Aurelio Monteverde, Arnaldo Odazio, 
Augusto Pancaldi, Antonio Pesenti, Alberto Picchi, Alberto Pirelli, 
Luigi Pizzi, Eugenio Prandoni, Emilio Rava, Luigi Robbo, Alberto 
Rubini, Ulderigo Segre, Giuseppe Stramezzi, Gianfranco Tosi, Achille 
Venzaghi. Prof. Ascoli is accompanied by his wife. He and 
Messrs. Lombardi and Maffezzini are official delegates of the Italian 
Government to the Congress. 

A separate programme of entertainment for the Italian visitors 
was arranged and carried out by the local New York committee of 
the Associazione Elettrotecnica Italiana. The members of this com- 
mittee are J. W. Lieb, Jr., chairman; C. Facciolo, C. O. Mailloux, 
P. Torchio and E. Soleri. The programme extended from Wednes- 
day, August 24, the day of the arrival of the first part of the Italian 
delegation, until Friday, September 2, when the entire Italian party 
reached Fall River en route for Newport and Boston. The chief 
items of the programme, which was printed in English and Italian 
editions, were a reception by the American Institute of Electrical 
Engineers at the Waldorf-Astoria on Thursday, August 25, a visit 
to Coney Island over the Brooklyn Rapid Transit system on Friday, 
August 26; a trip up the Hudson River to West Point, by Albany 
Day Line, and review of the cadets on parade, the trip being given 
by the New York reception committee of the A. I. E. E.; a banquet 
at the Savoy, presided over by Mr. Torchio, attended by the Italian 
Ambassador, and given by the Italian Chamber of Commerce and the 
Dante Alighieri Society on Sunday, August 28; a visit to the New 
York shops of the Western Electric Company, by courtesy of Mr. 
H. B. Thayer, and to the Chelsea exchange of the New York Tele- 
phone Company, where the party was received by General Man- 
ager U. N. Bethell and Mr. Renouard; lunch at Simpson, Crawford 
& Co.’s department store, a special exhibition by the New York 
Fire Department, and a visit to the Stevens Institute of Technology, 
on Monday, August 29; an automobile ride by courtesy of the New 
York Edison Company and inspection of the outer park system of 
New York City, the Botanical and Zoological Gardens, and an “al 
fresco” dinner at the Claremont Hotel, Riverside Drive, given by 
Mr. J. W. Lieb, Jr., on Tuesday, August 30; a visit to the Edison 
Laboratory, and to the Crocker-Wheeler Works, at Ampere, N. J., 
with lunch at the latter place, on August 31; a visit to the Electrical 
Testing Laboratories, with luncheon, on Thursday, September 1; 
a visit to Fall River to one of the cotton factories, on Friday, Sep- 
tember 2, when the party will also stop at Newport, R. I. 

Following is a list of members of the British Institution of Elec- 
trical Engineers who will be the guests of the A. I. E. E. on its 
circular tour. President R. Kaye, Gray and Secretary G. C. Lloyd 
arrived on the Celtic Saturday, August 27. The main party will 
arrive at Boston, Friday morning, September 2: R. Kaye Gray, 
president; R. E. Crompton, Lieut.-Col., C.B., past-president; Prof. 
John Perry, past-president, with Miss A. M. Perry and Miss A. 
Stower; Dr. R. T. Glazebrook, member of council; F. E. Gripper, 
member of council; Robert Hammond, member of council, and Miss 
Hammond; H. E. Harrison, delegate; W. Duddell, hon. secretary to 
Institution delegation; A. F. T. Atchison, George Balfour, R. S. Ball, 
W. A. Barnes, Mr. and Mrs. D. Bates, G. Conrad Blair, Mr. and Mrs. 
John Connolly, Prof. and Mrs. J. D. Cormack, J. R. Dick, James 
Edgar, Mr. and Mrs. R. S. Erskine, W. P. J. Fawcus, H. Feilden, 
J. A. Foster, Y. Geipel, W. A. Harris, C. C. Hawkins, M. Hayashi, 
Mr. and Mrs. Thomas Hesketh, O. Higman, F. Hope-Jones, M. 
Jennison, W. N. Kernot, F. C. Kidman, J. D. Knight, E. H. Liebert, 
G. C. Lloyd (Secretary), F. M. Long, B. Longbottom, R. S. McLeod, 





J. L. Marr, W. B. Marr, J. Marshall, R. B. Matthews, F. O. Mills, 
Dr. D. K. Morris, J. T. Morris, A. E. Morrison, L. G. E. Morse, 
F. H. Nalder, F. Nichols, R. B. Perring, Mr. and Mrs. W. G. T. 
Pope, A. P. Pyne, Calvin W. Rice, G. H. C. Risch, E. Kilburn Scott, 
P. S. Sheardown, H. B. Simons, W. Summerscales, C. D. Taite, 
M. J. E. Tilney, R. Tree, J. M. Wallwin, A. C. F. Webb, H. G. 
Whiting, G. Wilkinson, Capt. and Mrs. R. Ff. Willis, E. B. Woolan, 


The English visitors will arrive on board the steamer Republic 
at the White Star Line pier, Charlestown, on Friday, September 
2. There will be a reception given to the visitors at Hotel Vendome 
at 9 o’clock Friday evening. Mr. Charles L. Edgar, chairman of the 
local reception committee, will preside. His Excellency Governor 
John L. Bates will extend a welcome to New England. 

On Saturday morning automobiles will be in readiness at 8.30 
o’clock, to convey the visitors to a number of points of interest, in- 
cluding the new turbine power station of the Edison Electric Illumi- 
nating Company, of Boston; the headquarters of the American Tele- 
phone & Telegraph Company, and the New England Telephone & 
Telegraph Company; the park system, around Jamaica Pond, and 
thence past the Country Club to Soldiers’ Field, where a stop of a 
moment will be made to examine the Stadium. The route will then 
continue via Harvard Square, Cambridge, where the automobiles will 
be left and the party will be met by Dr. A. E. Kennelly and other 
representatives of Harvard University and the following buildings 
visited: The Museum, Pierce Hall, Jefferson Physical Laboratory, 
Memorial Hall, Germanic Museum and Harvard Union, where lunch 
will be served at 1.30 o’clock, preceded by an informal reception 
by Dr. Henry P. Walcott, representing Harvard College. At 3 
o’clock electric cars will be taken, by courtesy of the Boston 
Elevated Railway Company, and a trip made to the Massachusetts 
Institute of Technology. The party will then take the train to 
Fall River, where they will connect with the Fall River boat, landing 
in New York early Sunday morning. 

The New York exercises and functions have already been detailed 
in full in these columns, and elaborate circulars have been sent out 
by the New York local reception committee. At 2 p.m. on Sunday 
a trip will be given by Mr. J. G. White to the guests and members 
of the Institute up the Hudson and then down the Bay to “Dream- 
land” for the evening. Next day, Monday, September 5—Labor 
Day—a visit will be paid to the new Subway. The party will as- 
semble at 9.15 a.m. sharp on the steps of the City Hall, in order 
to take special train furnished courteously by the Interborough 
Rapid Transit Company, starting from the City Hall Station at 9.30 
a.m. This train will run up the west side subway to the Fifty-ninth 
Street and Columbus Circle Station, at which the party will dis- 
embark to proceed to the new Fifty-ninth Street power house of 
the Interborough Company. At 11 a.m. the Nassau, of the Long 
Island Railroad Company, will be boarded at the Fifty-eighth Street 
pier of the Interborough Company, and the party will then proceed 
up the Hudson River to the Kingsbridge power plant of the New 
York City Railway Company. The New York Central & Hudson 
River Railroad Company and the Western Union Telegraph Com- 
pany have also placed large tugs at the disposal of the committee 
for transportation purposes, if required. The party will pass by 
the Ship Canal to the Harlem River, and at 12.30 p.m. will leave 
the Kingsbridge plant for the Ninety-sixth Street power house of 
the New York City Railway Company. During this part of the trip 
a light collation will be served. At 2 p.m. the party will leave Ninety- 
sixth Street for the Seventy-fourth Street or Manhattan Elevated 
plant of the Interborough Company, on the East River; and at 3 
p.m. will leave that point for the Thirty-eighth Street Station of 
the New York Edison Company. Guides will be furnished at all 
the different plants by the companies operating them, and data in 
regard to each will be found in the New York Electrical Handbook 
given to each guest from abroad. In the evening a banquet will be 
given to its guests from abroad by the Institute at the Waldorf at 
7, preceded by a reception at 6.30. The attendance promises to be 
large, as well as distinguished. The price of tickets, with wine, is 
$9 for members and $6 for ladies. A specially artistic menu and a 
special souvenir have been prepared. 

On Tuesday morning the special circular tour train organized by 
the Institute will start for Schenectady over the New York Central, 
reaching the General Electric works at about 12.45 p.m., there to be 
entertained with luncheon, shown the works and given a trolley trip 
over the Schenectady Railway to Ballston, where the party will 
meet its train and proceed to Montreal. The circular tour party 
will probably be not less than 150 to 160. 
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Rock Creek, Oregon, Power and Transmission System. 


N interesting power development has recently been completed 
A by the Rock Creek Power & Transmission Company, of Baker 
City, Ore., in the eastern part of that State. The installation 
is not particularly notable from any new features of engineering 
evolved, but for the reason that it shows what can be done by local 
men with push in building up a power business in the thinly-settled 
districts of the West and in the utilization of small streams of water. 
The plant is located in the Blue Mountains, in Baker County, about 
16 miles northwest from Baker City, the water power being derived 
from Rock Creek, a tributary of the Powder River. The relation 
of the power house and the transmission lines leading to the sub- 
station installed in the gold mining districts which surround Baker 
City, is indicated in the map, Fig. 5. 
Rock Creek is a stream which has a minimum flow of 2,500 cu. ft. 
per minute, and whose maximum flow at extreme high water varies 
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is protected by a 12-ft. iron rack, set on an incline in the flume, and 
made of 3-in. by 2-in. iron bars, spaced % in. in the clear. This 
close spacing is made necessary in order to protect the small nozzlé 
of the exciter water wheel. With this 1% miles of flume, 940 ft. 
effective head at the wheel nozzles is obtained, and 840 cu. ft. of 
water per minute is used to develop 1,500 hp. 

The pipeline connects to the penstock with a taper joint 36 in. in 
diameter at one end and 24 at the other, and has a suitable standpipe 
riveted to it. The pressure pipe, which is 2,600 ft. long, consists 
of 24-in., 22-in., 20-in., 18-in., 16-in. and 14-in. pipe, and is of No. 12 
gauge, No. 8 gauge, 3/16-in., %4-in., 5/16-in. and 3-in. steel, re 
spectively. 

The pressure pipe, which was furnished by Francis Smith & Co., 
of San Francisco, is all double-riveted, the 20-in., 22-in. and 24-in. 
lengths being connected by riveting and the 14-in., 16-in. and 18-in 
by chalked joints, with steel collars, leaded. 

The pipeline is thoroughly anchored with concrete masonry at 





F iG. 
Water is taken from the 
creek into the flume by means of a masonry diverting dam, which 
rests on a rock formation and is 30 ft. long, 3 and 4 ft. thick, and an 
average of 4 ft. high. 
the intake to the flume. 
The flume is 3 ft. by 6 ft. inside and is constructed of 2 x 
Oregon red fir, supported on heavy mud sills. It has 4-in. caps and 
is covered throughout its entire length, to keep out leaves, pine burs 
and other debris. The flume is 1/4 miles in length and is built along 
to the rod, through close 


from 8,000 to 20,000 cu. it. per minute. 


Fig. 3 shows the stream at this point and also 


I2-1n 


a mountain ridge on a grade of % in. 
thickets of timber, which protection against 
Snow falls from 3 to 6 ft. in depth in this section, but no 


serve aS a winter 
weather. 
trouble is anticipated from freezing owing to the covering which 
the snow will give to the flume. At the intake of the flume, leaves 


and brush are kept out by means of a coarse rack, while the pipeline 


1.—VIEW OF INTERIOR OF RocK CREEK 





Power House. 


all curves, and that the work was well done is shown by the fact 
that not a drop of leakage showed on the entire line when the water 
was turned in. The line has six 4-in. air valves, attached along the 
24-in., 22-in. and 20-in. pipe sections. 

At the power house the main connects through a 14-in. gate valve 
with a 24-in. receiver (Fig. 4) made of %-in. steel; double-riveted, 
and fitted with three 12-in. flanged wheel outlets, two 14-in. flanged 
pipe outlets and one 3-in. flanged exciter wheel outlet. 
nozzles are connected to this receiver by 
pipe and 12-in. gate valves. 
block of concrete masonry, weighing 100,000 pounds, and is anchored 


The wheel 
12-in. seamless flange steel 
The receiver is supported by a solid 
to it by straps and anchor bolts. It has not shown the least signs 
of creeping or movement of any kind, since the plant was placed in 
operation. 


built of 


The power house, which is well illustrated in Fig. 2, is 
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native stone, with 24-in. walls, and is 34 ft. wide, 64 ft. long and 
15 ft. high in the clear. The foundations for the water wheels 
“and generators are of sizes suitable for the machines, 6 ft. deep, 
and are all tied together by the heavy concrete floor of the building. 





FIG. 2.—POWER HOUSE. 


The water wheel equipment consists of two 50-in. special wheels, 
built by the Pelton Water Wheel Company, of San Francisco, and 


to hold the speed down. This arrangement is expected to give 
very close voltage regulation. 

The exciter water wheel is mounted on the overhang of the shaft 
of a General Electric 25-kw exciter and its housing and the exciter 
are mounted on the same base. 

The two main wheels are connected through leather link couplings 
to 400-kw revolving-field, 450-r.p.m., 60-cycle, 2,300-volt, three-phase, 
General Electric generators, working in parallel. Fig. 1 shows the 
generating units and also the switching apparatus. 

The switchboard equipment consists of an exciter panel, two gen- 
erator panels and one feeder panel with syncroscope on a swinging 
bracket. The lightning arresters are of the General Electric multi- 
plex, 2,000-volt, alternating unit type, mounted in banks of twelve 
on each phase and connected to line through single-pole, high- 
tension switches, for the purpose of cutting out for cleaning and 
inspection. 

The step-up transformers, three in number, are of 300 kw, 2,300 
to 22,500 volts, oil-insulated and water-cooled, connected in delta. 
The route of the transmission line to Baker City and the surround- 
ing mines is shown in Fig. 5. When completed the line will be about 
40 miles in length. It is built of native poles, with 8 and 10-in. tops, 
the butts treated with carbolineum, set 5 ft. in the ground and spaced 
52 to the mile. The line has very few curves, and these few are 
well guyed. The cross arms are of 4-in. by 6-in. Oregon fir 6 ft. 





Fic. 3.—Divertinc DAM AND INTAKE TO FLUME. 


guaranteed to develop 750 hp each, with a 2.45-in. nozzle under 
g6o-ft. head. There is also one 24-in. Pelton wheel for driving the 
exciter. The two large wheels have deflecting nozzles and for 
this reason it is not found necessary to have relief valves on the 
pipeline or receiver. The exciter wheel has a hood nozzle. Each 
wheel is supplied with a pressure gauge and tachometer. The gen- 
eral outline of the wheel bases and frames is such as to harmonize 
with the generators. 

Water for the operation of the governor, which is of the Lombard 
type, is taken from the main pipeline on the 300-ft. level and dis- 
charged into a large galvanized-iron settling tank, being piped from 
there through a two-in. pipeline to the power house. This water 
supply is also used for domestic purposes in the two dwellings built 
for the operators, in the power house, and for cooling the step-up 
transformers. 

The governor connects directly on to both main wheel nozzles by a 
suitable shaft connection, and gives very close regulations of speed, 
considering the fluctuations of load, which mining motors impose 
on a power system. In order to get close regulation the intentions 
are to put in a voltage regulator and then, as the exciter wheel has 
no governor, to attach directly to the exciter an induction motor of 
the same speed, which will, in the case of a sudden load being thrown 
on the exciter by the regulator, tend to help out the water wheel and 
keep the speed up; and in case of a load being suddenly thrown off 
the exciter, and the speed going up, it will act as a generator, as it 


7 


will then be working in parallel with the other generators and tend 


long, bored 5-ft. centers for 144-in. pins and ‘are bolted to the poles. 
The third wire is carried on the top of the pole. The pins used are 





FIG. 4. RECEIVER AT LOWER END OF PRESSURE MAIN IN REAR OF POWER 
HOUSE, 


of California eucalyptus, oil-treated and of standard dimensions, 
as commonly used on transmission lines. The insulators are of 
the Hemingray Provo, 40,000-volt type. For the main line No. 4 
B. & S. gauge bare copper wire is used and for the branch lines 
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No. 6 B. & S. gauge. Ten feet below the cross arms is strung a 
pair of No. 12 iron wires on brackets, transposed every fourth pole, 
for a telephone circuit. 

There are three sub-stations that take current from this plant, 
one at Baker City of 40-kw capacity, one at the Cyclone Mine of 
200-kw capacity, and one at the United Elkhorn Mines, of 150-kw 
capacity. A fourth station is being installed at Bourne of 400-kw 
capacity. 

The sub-stations are each equipped with automatic high-tension 
remote-control switches, placed in firebrick compartments, manual 
secondary switches, marble switchboard panels and the usual meas- 
uring instruments. Each sub-station has also a complete lightning 
arrester equipment with switches. The power is used at the mines 
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FIG. 5.—MAP OF TRANSMISSION SYSTEM. 


in units of from 5 to 100 hp for hoisting, operating mills, compressors, 
pumps, repair shops and for lighting. 

The same stockholders who own the Rock Creek Power & Trans- 
mission Company also own, under the name of the Baker Gas & 
Electric Company, a 400-kw steam plant, equipped with new ma- 
chinery, and a 50,000-cu.-ft. capacity gas plant, both located in 
Baker City. 

The Rock Creek plant owes its inception to Mr. A. Welch, who 
recently resigned as manager of the Baker Gas & Electric Company, 
under whose direction the work was started and pushed. The pipe- 





FIG. 6.—TRANSMISSION LINE, LOOKING TOWARD BLUE MOUNTAINS. 


line was installed by Mr. J. B. Glatz, of San Francisco, and the 
general installation and construction were in charge of Mr. F. N. 
Averill, constructing electrical engineer, of Portland, now perma- 
nently located with the company. 

The officers of the company are Mr. W. F. Butcher, president; 
Mr. W. H. Gilbert, vice-president; Mr. W. M. Pollman, secretary) 
and general manager; Mr. J. T. Donnely, treasurer, and Mr. F. N. 
Averill, assistant manager and Mr. Averill 
kindly furnished the data and illustrations for this article. 


electrical engineer. 
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Storm Warnings By Wireless Telegraph. 


On August 26, according to a Washington dispatch, the ocean me- 
teorology bureau was transferred from the Navy Department to the 
Weather Bureau, under the Agricultural Department. The change 
is considered to be indicative of a great advance in the general plan 
of utilizing wireless telegraphy for Government purposes. 
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Treating Incandescent Lamp Filaments, 


$y RALPH MCNEILL. 
O iar as the general technical public is concerned, there is much 
S mystery surrounding the details of the manufacture of incan 
descent electric lamps, though they are made in enormous 
factories in this 


quantities by several large and numerous small 


country. Very little has been written on the subject, except as an 
outline, and even what there is dates several years back and does 
not describe present American practice. Details differ under various 
managements, but the underlying principles of manutacture are now 


essentially the same. Probably of all the operations to produce a 


complete lamp, the “treating” or “flashing” of the filament requires 
the most technical skill of the foreman in charge. An outline of 
this operation forms the subject of this article. It is not 


to go into the history of the development, but to illustrate present 


intended 


practice merely, with notice of the modifications in use in different 
factories. 

The filament in use to-day for standard lamps of usual candle 
power is known as the “squirted” filament of carbonized cellulose 
This is made by dissolving cellulose—cotton or filter paper—in a 
concentrated solution of zinc chloride to a syrupy consistency, and 
forcing this through a die into wood alcohol, where it congeals.as a 
white thread. This thread is washed to remove the zinc, reeled on 
drums and dried, after which it is wound on forms and subjected to 
a very high heat in an air-tight crucible, where it is carbonized. 

As received in the treating room the filament is a black thread, 
sometimes with a very high polish, but more often with a dull lustre 
and having the familiar loop or coil shape. These are all carefully 
graded according to diameter, the usual variation allowable being 
one-eighth of a thousandth of an inch each way. They are generally 
brittle, but the finer ones can usually be straightened out without 
damage, and they resume their shape when released. They are 
bunched and cut to a required length and when separated are ready 
for the “treating.” 

This consists in heating the filament to a very high degree of in 
candescence by an electric current in a very attenuated hydro-carbon 
vapor, usually gasoline, which is decomposed, carbon ‘being deposited 
on the filament in a form resembling graphite. The object of this 
process is, first, to reduce the variable resistance of the raw filament 
to a standard and even resistance, that required to give the candle- 
power, voltage and efficiency wanted, and then also to give a surface 
to the filament which will emit more light for the same consumption 
ot energy than the raw filament. Another and incidental effect, not 
always recognized, is to complete the carbonization of the filament 
and to drive off gases which would otherwise be slowly evolved 
after the lamp was completed, to the detriment of its life. ‘ 

Filaments carefully graded as to diameter and of the same length 
will differ very materialiy as to resistances and in the treating 
process carbon is deposited upon the surface of the filaments, re- 
ducing the resistance and making them all of the same uniform pre 
The diameter and length of the raw filament 
is usually so selected that the cold resistance of the treated filament 
is about half, or a little less than half, of the raw filament, though 
A filament treated 


determined resistance. 


there is much latitude in this respect permissible. 
down to half resistance is said to have a 50 per cent. treatment, and 
to other amounts accordingly. The treated filament for a 16-cp, I10 
volt, 49.6-watt lamp (3.1 watts per candle), should measure cold 
about 510 ohms and be from a raw filament measuring between 1,100 
and 1,200 ohms. If the required size of stock is not at hand othe: 
sizes may be substituted, but life tests of lamps show that it is not 
desirable to use less than 45 per cent. of treatment, and if more than 
65 per cent. is used the difficulties of treating become greater—henc« 
cost more—without producing any corresponding gain in the finished 
lamp 

often “spotted” ; that is, if lighted up by an 


Raw filaments are 


electric current in a vacuum, some parts will be brighter than others 


This is due to a variation of resistance in the length of the filament 


those parts having the higher resistance becoming brighter than 
the others, since the current passing develops there more heat. This 
higher resistance is usually due to a smaller cross-section at that 


point, though sometimes there appears to be an increased specific 


resistance. Spots may be a gradual brightening for an inch or mors 
or only a tiny point. They invariably indicate a weak portion of the 
filament, and it was originally one of the chief objects of treating to 


spot being hotter than the other part of the 


eliminate them. The 
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filament decomposes the hydro-carbon vapor more quickly, and the 
carbon depositing there more rapidly than at other parts builds up 
the filament to a uniform resistance throughout its length. Experi- 
ence shows, however, that a spotted raw filament produces a lamp 
that burns out sooner than a lamp made from a perfect filament, 
though the burn-out occurs at a different point. The reason for 
this will be discussed later. 

Practically all of the energy of the current passing through the 
filament is dissipated as radiant heat and light, and it is desirable 
that the proportion of light to heat emitted be as large as possible, 
for economy. A raw filament, or one with a dull finish, will radiate 
less light per watt consumed than a properly treated filament having 
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FIG. I.—TREATING TABLE—MECHANICAL ARRANGEMENT. 
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a highly polished steel appearance, and it is part of the treating 
process to produce such a finish. 

The third effect of treating is more completely to carbonize the 
filament as stated. When treating, the filament is raised to a much 
higher temperature than was possible while in the crucible when 
originally carbonized, and besides, when the hydro-carbon is decom- | 
posed and the hydrogen set free, the latter helps to eliminate the | 
last traces of the oxygen originally present in the cellulose. Traces | 
of undecomposed cellulose can be detected in most filaments before 
treatment, but rarely afterward. 

The apparatus used to treat filaments differs greatly in the various 
factories, but Figs. 1 and 2 illustrate, in diagrammatic form, and 
without details, a type of treating table largely used until recently 
in most factories and still in use in the smaller ones. The working 
principle is the same in all, the improvements made having been 
chiefly in the line of more rapid manipulation. 

A, A,, Fig. 1, are two heavy glass shades of bell shape with accu- 
rately ground edges resting on the rubber gaskets, B, B, B,, B,, and 
making air-tight joints with the brass plates, C, C,. At D, D, are 
two heavy glass bottles containing gasoline (Rigoline) of the lightest 
quality, and connected by brass or glass tubes, E, E, with the shades 
as shown. F, F, are two pinch-cocks to adjustably compress short 
pieces of rubber tubing inserted in the tubes, E, E,, the tubing being 
interrupted there for the purpose. These pinch-cocks regulate the 
supply of gasoline vapor to the shades. At H, H, are three-way 
plug-cocks with plugs J, J,, each being connected to a shade by tubes 
G, G.. As shown by dotted lines, G, G, enter at a different level 
from that of the other openings in the shell of the cocks and by an 
annular groove in the plug and a central hole communicate with 
the ports, J, /,. At K is shown a tube leading to a very high vacuum 
air pump, and with a manometer at M, to indicate the degree of 
vacuum and also a barometer tube for comparison. L is a tube lead- 
ing to an air pump of large capacity and may be attached to a number 
of tables, and is employed to remove the bulk of the air and relieve 
the high vacuum pump. The high vacuum pump is connected to only 
one treating table. At N, N, are shown the filaments to be treated, 
but without the clamps holding them and their electrical connections. 

The operation of the table is as follows: In the position of the 
cock, H, the port, J, is open to the air, and in consequence the shade, 
A, may be freely removed and an untreated filament inserted in 
the clamps, as at N. By means of a handle attached to the plug, J, 
and shown by dotted lines, the plug is revolved—with the arrow— 
which promptly removes the 
A further revolving of J brings J to connect with 
Cock H, should previously have been 


until the port, 7, communicates with L, 
bulk of the air. 
K, completing the vacuum. 
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turned so that the port, /,, did not communicate with K, and the 
manometer mercury should then rise until about 1/16 inch below 
the barometer level, otherwise there is a leak or the pump is not in 
perfect condition. The pinch-cock, F, may now be released slightly, 
permitting gasoline vapor to enter: the shade, and after circulating 
around the filament go to the pump. This will depress the level of 
the mercury in the manometer, and F should be so regulated that the 
manometer drops % to % in. Current is then permitted to flow 
through the filament until treated and then automatically cut off, as 
will be explained below. 

While JN is being treated the operation just described for shade A 
is being repeated for shade A,, up to the point where the high vacuum 
pump is put on, and when WN has been cut out the plug-cocks are 
turned to the positions shown, and after regulating F, as F had pre- 
viously been done, current may be admitted to N, and a new raw 
filament put in place of N. A thick oil or a grease is used to smear 
the gaskets and the plugs of the cocks to make them air-tight, and 
in the case of the cocks, for lubrication also. 

Reference to Fig. 2 will show the electrical connections involved. 
While direct current may be and has been largely used for treating, 
alternating current has several distinct advantages, and its use will 
be described here. At a (Fig. 2) is a transformer with a single coil, 
supplied with single-phase, alternating current at (say) 220 volts. 
The single coil has numerous leads of higher voltage, as shown, 
and with a potential difference between adjacent leads of 20 volts, 
except the first, which is 220 volts. These leads go to successive 
buttons of an arm selector, d. At b is a double-pole switch for cut- 
ting off the main circuit of the treating table from the transformer. 
It is evident that b could have been put in the main leads to the 
transformer, but it is often desirable that one transformer supply 
several tables, hence it is located as shown. At ¢ is a single-pole, 
double-throw switch, enabling one pole of b to be connected to either 
the first or last button of d, the other pole of b remaining connected 
to the arm of d. 

Between the first and second buttons (going clockwise) i will be 
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FIG. 2.—TREATING TABLE—ELECTRICAL CIRCUITS. 


seen that there is a potential difference of 220 volts, and between 
the second and third 20 volts, while between the first and third there 
is 240 volts, and so on. As shown, then, with c thrown to connect b 
with the first button of d, by moving the arm of d, voltages between 
220 and 600 may be obtained by steps of 20 volts. If ¢c is thrown to 
connect b with the last button of d, then, beginning with a difference 
of 20 volts and moving the arm counter-clockwise, voltages by 20- 
volt steps may be obtained up to 380 volts, and then to the last button, 
600 volts. Thus any voltage may be selected for treating, within 20 
volts and between 20 and 600 volts. In series with the table circuits 
is a rheostat, e, so proportioned as to make the finer adjustment of 
voltage when required. A lamp bank is sometimes substituted for 
e, but is not capable of as accurate adjustment as the rheostat. 

A glance at Fig. 2 shows that the filament being treated is in one 
side of a Wheatstone bridge with a proportion formed of incan- 
descent lamps, f, fy» a variable resistance, g, and a galvanometer, h 
In place of f, f, an ohmic resistance or a reactance may be used, but 
lamps are very satisfactory and consume but little energy. The plug 
resistance, g, is satisfactory if having a total of 111 ohms, varying 
The galvanometer, h, is merely a coil of fine copper wire 
The armature, 


by .1 ohm. 
of about 80 ohms resistance, having an iron wire core. 
i, is a strip of sheet iron ordinarily held against the coil by the latter 
and pivoted at the bottom, but when the filament is treated and the 
current in / approaches zero, the slight tilt of the coil permits 7 to 
be released and strike a small carbon point, k, mounted on a light 
spring and forcing k against a similar carbon point, 7, completing 
a local circuit, as shown, through the double-pole switch, m, lamps, 
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n, and solenoid, J, the latter actuating the cut-out, 0. As soon as the 
cut-out acts and the filament is disconnected the current through h 
becomes appreciable again and attracts i, permitting j and k to sep- 
arate and break the local circuit. 

The cut-out may take many forms, but is essentially a circuit- 
breaker, the trigger of which is not operated by its own current, but 
that of the local circuit. , As shown, it is a single-pole, double-throw 
rocker switch, with springs, p, p, to tend to keep it open, and latches, 
q, q, to lock it in either closed position. These latches are opened 
by the solenoid, J, when the latter is energized, and the rocker re- 
leased, breaking the circuit, in a manner that needs no description. 
The hinge, r, of the cut-out is connected to the rheostat and the 
resistance, while the two clips, s, s, are connected, one each to the 
terminals for holding the treating filament, one under each shade. 
The other two terminals, one under each shade, are connected to- 
gether and to the galvanometer and plug resistance, as shown in the 
diagram. 

When the filament is under the bell, the vacuum and gasoline being 
properly adjusted, the operator throws the handle of the cut-out to 
the right or left, according to the filament to be treated, completing 
the circuit through the blades, s, and at the same time latching the 
cut-out shut. As the filament is being treated its resistance decreases 
and the two points on the “bridge” between which the galvanometer, 
h, is connected become nearly of the same potential and the mag- 
netism of the coil, h, becomes too small to hold the armature and it 
falls, actuating the cut-out. Variation of the plug resistance, g, will 
change the resistance of the treating filament when h operates. It 
is by manipulation of g and occasionally by shifting the proportions, 
f and f,, that the resistance of the treated filament is regulated. The 
proper operating voltage for the lamp is determined by the resistance 
of the raw filament. 





Compulsory Working of Patented Inventions.—A 
British View. 





By W. Craic HENperson, D.Sc., Barrister-at-Law. 

HE question whether patentees ought to be compelled, on penalty 
T of forfeiture, to “work” their inventions in the country where 
a patent has been obtained, is one of considerable importance, 
and its interest for practical men has been shown by the recent com- 
munications in the columns of ELectricAL Wor_pD AND ENGINEER. 
It is evident that opinion in America is much divided on the subject, 
and as the same question has been frequently discussed of late in 
Great Britain, it may not be out of place to give here an indication of 
the lines upon which the question has been treated in England along 
with an expression of the opinion to which the writer has been led by 
a study of the operation of the British patent laws. The principles 
regulating the grant of letters patent in America differ in many re- 
spects from those in force in Great Britain, but the laws of the two 
countries are, so far, at one on the question of compulsory working, 
and, therefore, general arguments on this point which are applicable 

to the one country may probably also apply to the other. 

Let it be said at once that the view expressed in what follows 
is adverse to compulsory working. In England, as in America, opin- 
ion is much divided on the subject, but it is important to note that 
the English advocates of compulsory working, who belong mostly 
to the manufacturing class, base their case almost entirely on the 
ground of unfair foreign competition. Their complaint is that great 
injury is done to their trade by foreign manufacturers, who take out 
patents for inventions in their own country and also in Great Britain, 
afterward working the invention only in the foreign country and 
sending the manufactured goods free of duty into the British market, 
where they compete with the products of home manufacturers, who 
cannot use the invention. Now, admitting that there may be a real 
grievance here, we must point out two things. In the first place, in 
the statement of the manufacturers’ case, there is a confusion of 
two issues which ought to be kept distinct, viz., the operation of the 
patent laws, and the effect of the British fiscal policy. We cannot 
tell how much of the grievance lies in the absence of compulsory 
working and how much is due to the importation of goods free of 
duty. Of course, if British manufacturers suffer from this impor- 
tation and are prevented from retaliating by the high tariffs imposed 
upon their goods on admission to foreign countries, it may be neces- 
sary to seek a remedy; but it is impossible to make the patent laws 
a set-off against any ill effects resulting from free trade. 
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In the second place, even if we overlook the confusion of issues, 
we must ask, Would compulsory working help matters? Even if 
the foreign firm were compelled to work its patented invention in 
Great Britain, home manufacturers would still be unable to compete. 
The result would probably be that merely sufficient working to 
satisfy the letter of the law would be done in England, while the real 
working would be done abroad, as at present, and the products ex- 
ported to the British market. Is this importation of patented goods, 
manufactured by the owners of the patent, to be forbidden? To do 
so would involve a complete change in British legislation quite apart 
from the patent laws. The strongest argument available to the 
manufacturers would be that the grant of a patent is for a “new 
manufacture” introduced into the country, and that in such a’ case 
as that described above, no such “new manufacture” is introduced. 
But that is not an argument for compulsory working; the real remedy 
is different, and we shall see presently how the British patent statutes 
deal with the matter. 

The object of explaining here the nature of the case put forward 
in England for compulsory working is to show that it is largely 
based upon grounds which are not applicable to America, and that 
for that reason resolutions of British Chambers of Commerce recom- 
mending the introduction of compulsory working must not be cited 
in America in support of the American case. So far as the writer 
knows, no serious attempt has yet been made in England to advocate 
compulsory working apart from the question of foreign competition. 

Let us now look more closely at the general question in issue. An 
academic discussion on theoretical grounds will not help us much, 
as so much there depends upon the view taken of the primary object 
of the grant of letters patent. Some say it is the reward of the 
inventor and the encouragement of the inventive faculty, while others 
maintain that the chief consideration must be the interest of the 
community at large. The ideal system would be one in which these 
two objects were perfectly balanced; but we cannot hope for an 
ideal system and it will, therefore, be more useful to discuss the 
question, with which we are now dealing, as one of practical policy. 
In the first place, then, can we learn anything of the consequences 
of compulsory working in countries where that practice is adopted? 
It isenot easy to obtain comprehensive information en this subject, 
but now and again individual opinions may be obtained from those 
who have had experience of the system. One such opinion may 
here be given. It is taken from the Blue Book containing the evi- 
dence given before a committee appointed by minutes of the Board 
of Trade in 1900 to inquire into the working of the British Patent 
Acts. The following extract will be found in the examination of 
Dr. Weinberg: 

“2749.—[Chairman.]—I think you have formed some opinion as 
to the result on French manufacturers of that compulsory working 
by German manufacturers in France?—Yes. 

2750.—Will you kindly tell us what it is?—The consequence of 
that law was that I think it was five German manufacturers estab- 
lished branch works in France; previously there had been about 
half a dozen French firms at Lyons, Paris and other places, and after 
the introduction of the German industry into France they could not 
compete. 

2751.—[Mr. Fletcher Moulton.]—They were all killed out?—Yes, 
with the exception of one in Paris, which was one of the first firms 
in the world before, but which is now a very small concern. 

2752.—[Chairman.]—Your conclusion is that, instead of benefiting 
the French people by the compulsory working of the Germans in 
France, the result has been to injure the French people ?—Yes. 

2753.—I suppose the workmen employed are, for the most part, 
Frenchmen?—The foremen and chemists were Germans, but the 
workmen were all French people. There were several hundred 
Frenchmen employed. 

2754.—And the profits go away to Germany across the Rhine ?— 
Yes, they are all limited companies, and the shares, with few excep- 
tions, are held by Germans.” 

It appears, then, from this evidence that compulsory working, when 
effectively carried out, may, in the case of foreign patentees, only 
result in the death of some of the home manufactories, even where 
these are run by old and well-established firms, while the profits 
earned by the new firms, which have displaced them, all go out of 
the country. Such an instance as that given by Dr. Weinberg is, of 
course, not conclusive in the matter, but it shows that compulsory 
working may have a very different effect in practice from that antici- 
pated by manufacturers who advocate its introduction. 
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The great difficulty, however, with regard to compulsory working 
is in determining what amount of working will be considered adequate 
for the fulfilment of the law. In some countries where this system 
is in vogue, this working is in many cases the merest make-believe, 
especially in the case of mechanical inventions, and it is possible 
to obtain protection for an “invention” which will never be used 
practically, and which could not “work” in a commercial sense. If 
the public is really ready for the invention, working will take place 
without compulsion, but compulsory working will not stop “paper 
patents.” And if it be to stop the evil of “paper patents” that com- 
pulsory working is to be introduced, then looking at the matter in 
the light of British practice, for which alone the writer is qualified 
to speak, it seems to him that the result would be rather to strengthen 
than to weaken the position of the owners of such patents. A “paper 
patent” is one which will never be of practical commercial value, 
but which may, nevertheless, block subsequent inventors who have 
useful inventions on the same lines. In litigation in Great Britain 
these patents are often set up as anticipations of the patent sued on, 
but they rarely succeed in their purpose, as the British courts give 
tremendous weight to utility, and if it be shown that the plaintiff is 
in possession of a patent for an invention which has proved useful 
in practice on a commercial scale, while the alleged anticipations, 
though bearing some resemblance to it, have never been more than 
paper specifications, the judges will uphold its validity. The House 
of Lords has gone very far indeed—some say too far—in attaching 
the greatest importance to utility in its interpretation of patent speci- 
fications. In this state of affairs, then, it would seem that com- 
pulsory working would strengthen rather than weaken the position 
of defendants in such actions, as they would then be supplied with 
the argument, “These anticipations, which we put forward, have all 
been ‘worked’ in the country and have fully satisfied the law in that 
respect. They may have been before their time and have, therefore, 
not been used so extensively as the patent now in issue; but in the 
light of our present knowledge they might now be turned to com- 
mercial use, and you cannot rob an inventor of his reward merely 
because he is before his time. In any event, you cannot say they 
have not been worked.” It may be said that an assumption is here 
made that it will be possible to satisfy the law as to working even 
for paper patents. Frankly, that is so. It does not seem to the 
writer to be practicable to devise a scheme as to working, at once 
reasonable and just, which will stop blocking patents, and yet allow 
the grant in every case where an element of usefulness appears. 

In the United States the evil of paper patents will appear at an 
earlier stage than in Great Britain. The Patent Office there makes 
a search for anticipations before grantingwa patent; as the result 
of that search some of these paper patents may be put in interference, 
and at that stage it may be too early for the applicant to show the 
great utility of his invention, and perhaps the officials might not in 
any case give the same weight to it as English judges do. That is 
one reason why people in England prefer their system, without a 
search, to the American system; they dislike giving too much power 
to permanent departmental officials and prefer to put their trust in 
the judges. That, however, is a matter outside the present discus- 
sion. The real point is that the arguments stated above would apply 
also in the case of interferences in the United States Patent Office. 

Is there, then, any remedy? We believe there is, and that it is 
to be found in the system of compulsory licenses. That would 
effectually meet the case where foreign patentees work their in- 
ventions only in their own country. This view is in accordance with 


that expressed by the British committee, to which reference has 
already been made. Its conclusion was expressed in the report in 
these words: 

“A suggestion has been made that some plan for the defeazance of 
a patent in the event of its not being worked in this country would 
be preferable to the compulsory granting of licenses. We are not 
able to accede to this suggestion.” 

In consequence of the recommendations of this committee various 
amendments were made in the law by the Act of 1902, of which 
Section 3 deals with this question of compulsory licenses. As the 
terms of that settion may be of interest in America, where no similar 
provisions seem to exist, the important parts are here set out: 

“3. Section 22 of the principal act (relating to the grant of com- 
pulsory licenses by the Board of Trade) is hereby repealed, and the 
following provisions shall be substituted therefor: 

(1) Any person interested may present a petition to the Board 


f Trade alleging that the reasonable requirements of the public with 
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respect to a patented invention have not been satisfied, and praying 
for the grant of a compulsory license, or in the alternative for the 
revocation of the patent; 

(2) The Board of Trade shall consider the petition, and if the 
parties do not come to an arrangement between themselves the Board 
of Trade, if satisfied that a prima facie case is made out, shall refer 
the petition to the Judicial Committee of the Privy Council, and, if 
the board are not satisfied, they may dismiss the petition; 

(3) Where any such petition is referred by the Board of Trade 
to the Judicial Committee, and it is proved to the satisfaction of 
the Judicial Committee that the reasonable requirements of the public 
with reference to the patented invention have not been satisfied, the 
patentee may be ordered by an order in council to grant licenses on 
such terms as the said committee may think just, or, if the Judicial 
Committee are of opinion that the reasonable requirements of the 
public will not be satisfied by the grant of licenses, the patent may 
be revoked by order in council; provided that no order of revocation 
shall be made before the expiration of three years from the date of 
the patent, or if the patentee gives satisfactory reasons for his de- 
fault; 

(4) On the hearing of any petition under this section the patentee 
and any person claiming an interest in the patent as exclusive licensee 
or otherwise, shall be made parties to the proceeding, and the law 
officer (i. e., the Attorney-General or Solicitor-General), or such 
other counsel as he may appoint, shall be entitled to appear and be 
heard; 

(5) If it is proved to the satisfaction of the Judicial Committee 
that the patent is worked, or that the patented article is manufac- 
tured exclusively or mainly outside the United Kingdom, then, unless 
the patentee can show that the reasonable requirements of the public 
have been satisfied, the petitioner shall be entitled either to an order 
for a compulsory license or, subject to the above proviso, to an 
order for the revocation of the patent; 

(6) For the purposes of this section the reasonable requirements 
of the public shall not be deemed to have been sat‘sfied if, by reason 
of the default of the patentee to work his patent or to manufacture 
the patented article in the United Kingdom to an adequate extent, 
or to grant licenses on reasonable terms: (a) any existing industry 
or the establishment of any new industry is unfairly prejudiced, or 
(b) the demand for the patented article is not reasonably met.” 

The remaining sub-sections deal with points of practice. 

These provisions seem to provide a fair remedy for any evils that 
may arise under the present system. They make it possible to insure 
that a really useful patent shall be worked in the country, but com- 
pulsion will only be brought into play at the instance of an aggrieved 
party, so that patentees will be left alone unless they begin to make 
themselves objectionable. The provision for defeazance in certain 
cases, instead of granting compulsory licenses, is merely a more 
explicit enactment of the old provision of the Statute of Monopolies 
that a grant of letters patent shall not be made if it be to the “hurt 
of trade or generally inconvenient.” The decision on the question 
whether licenses shall be granted or not, is left, it will be observed, 
to a judicial body, which is well qualified to deal with the matter, 
and that body also fixes the rates to be paid for a license. If a patent 
were merely a blocking patent, of no use in itself but sufficient “on 
paper” to prevent the use of a subsequent practical invention, it is 
quite certain that the Judicial Committee of the Privy Council would 
know how to deal with it and would soon put an end to obstruction. 

The opinions given above are put forward with diffidence as the 
writer recognizes that, however valid they may be in England, they 
may be lacking in force in the United States, owing to altered cir- 
cumstances and differences in the patent laws. Of this, however, 
others must judge, and in any event it may be of interest to American 
citizens to know how the difficulty which they are anxious to solve 
is dealt with in the sister country. 


a ————— ~~ — 


Convention of Municipal Electricians. 


The ninth annual convention .of the International Association of 
Municipal Electricians will be held at St. Louis, September 13 and 14. 
The official headquarters will be at the Grand View Fraternal Hotel, 
which is conveniently situated with reference to the Exposition 
grounds. This is one of the co-operating bodies of the International 
Congress. Messrs. W. H. Bradt, Frank C. Mason and Walter M. 
Petty will represent the Association at the Congress. 
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Calculation of Alternator Regulation. 


By C. E. CANFIELD. 

APERS of great interest have recently been published on the 
Pp subject of alternator regulation, and it is designed in this 

article not to bring out any new points in theory, but simply 
to set forth a method of calculation which has been in use in the 
actual designing and testing of machines for several years. The 
method takes account of the several most important factors which 
affect regulation and has given results eminently satisfactory as com- 
pared with either of the two usual methods, one of which assumes 
the synchronous reactance to be all self-inductance, and the other 
considers it to be due wholly to armature reaction or back ampere- 
turns. 

The self-inductance method gives fairly good results at unity 
power factor, but at lower power factors the results obtained are 
far too high. The armature reaction method is about equally good 
at unity, but at lower power factors it, in turn, gives results far too 
low. Some method must be used, therefore, that takes account of 
the two effects independently. In the paper by Behrend the errors 
of the above methods, especially on zero power factor loads, are ex- 
cellently shown by his “pessimistic’ and “optimistic” curves, re- 
spectively. . 

In 1901 Mr. Edward Heitmann devised independently the method 
herein described. Others have worked along similar lines and ar- 
rive at similar methods of calculation, especially H. M. Hobart and 
Prof. Adams. It is in fact the only logical way to calculate the reg- 
ulation of an alternator, on the basis of the actual events which occur 
within the machine. Its only objection as a testing method is that 
it is not as simple as could be desired, but to measure complex re- 
sults more or less complex means must be employed. Short cuts 
may answer the purpose for a line of machines in which the ratio 
of self-induction to armature reaction remains about the same, but 
as soon as these quantities begin to vary relatively trouble is en- 
countered. 

The regulation of an alternator is defined as the rise in terminal 
voltage, which occurs when a full load is thrown off and the excita- 
tion kept normal, and the percentage regulation as the ratio of this 
increment to the initial e.m.f. It is obvious, then, that if the machine 
gives normal voltage on open circuit, when a load is thrown on the 
excitation must be increased by an amount sufficient to overcome the 
various internal reactions. 

These internal reactions are usually separated into three classes. 
Resistance drop, or the e.m.f. due to the straight ohmic resistance 
of the armature circuit; self-inductance drop, or that due to the 
local fields set up by the current in the armature coils, and armature 
reaction, or the resultant demagnetizing effect of the ampere-turns 
of the several phases. 

In designing it is necessary to calculate the values of these several 
quantities from the dimensions of the machine, and to combine them 
in their proper phase relation so as to obtain the necessary field 
Then, having a 
previously-calculated saturation curve, from this may be ascertained 


ampere-turns to overcome their combined effects. 


the rise in voltage which these ampere-turns will produce on open 
circuit. 

In the testing room a saturation curve is first obtained, and then 
these separate quantities are measured. It being impossible to load 
any but the smallest alternators, so as to obtain the regulation under 
conditions of normal load, it is necessary to measure separately the 
factors which enter into the problem, and to calculate their com 
bined effect. 

From the design of the machine these quantities can be calculated 
as follows: 


Resistance drop.—This is, of course, calculated from the length of 
conductor per phase or leg, its cross-section and the current flowing. 
A convenient formula for resistance at 60° C. is: 
12 tl 
R ‘ (1) 
cm. 
where the constant, 12, is the resistance per mil-foot, ¢ the total 
turns per phase, / the length per turn in feet, and c.m. the cross-sec 
tion of conductor in circular mils. The resistance drop is increased 
somewhat by heating due to eddy currents in the conductor, but with 


‘Adams, 
May 19, 1903. 
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properly-selected conductor this increase is negligible in regulation 
calculations, as the / R drop is at most but a small factor in the total 
The use of stranded cable for large conductors eliminates 
Laminated conductors also give ex- 


drop. 
eddy currents almost entirely. 
cellent results when so placed in the slot as not to be cut by more 
leakage lines on one edge than on the other. 
Self-inductance drop—The armature self-inductance 
phase, with fields removed, is caused by two sets of leakage lines, 
those which thread around the coil within the armature iron and 
pass across the slot opening from tooth to tooth, and those which 


drop per 


encircle the coil in air on the free ends. 
Considering first the embedded portion of the coil within the iron, 


the coefficient of self-induction, L, per pole, is proportional to the 
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FIG. I.—CURVE FOR CONCENTRATED WINDING. 


c.g.s. lines per ampere-inch which encircle the conductors, the length 
of embedded portion or leg and the square of the number of con- 
The lines per ampere-inch are the only quantities 
Hobart? has described a method of 
Tests for the pur- 


ductors per pole. 
here not directly obtainable. 
calculating this leakage for commutating coils. 
pose of determining this leakage were made by Heitmann on sta- 
tionary armatures of alternators, the results being shown in the 
curves of Figs. 1 and 2. Curve 1 shows the variation of this leakage 
with the ratio of depth to width of slot, and is plotted with the ratios 
of slot dimensions as ordinates and lines per ampere-inch as abscisse. 
This assumes all the conductors grouped in one slot. For distributed 
windings we go to curve 2 for a correction factor to apply to the 
quantity obtained from curve I. Curve 2 is plotted with slots per 


pole per phase as abscisse and the correction factor as ordinates 
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FIG. 2.—-CURVE FOR DISTRIBUTED WINDING. 


From these curves, then, is obtained the only remaining factor neces- 
sary to determine Z for the embedded length. 

For the free ends of the coils a leakage flux of two lines per am- 
This value has been obtained experimentally 
The number 


pere-inch is assumed. 
by Hobart and others and is approximately correct. 
of conductors per pole to be used in this calculation depends on the 
As only two forms are used to any extent in 
These forms are the 


form of winding. 
alternators, only these will be considered here. 
2-coil per slot, or double-layer winding, and the 1-coil per slot, or 
For 2 coils per slot, the more common form 


single-layer winding. 
for moderate voltages, the position of the free ends is such as to 
make the self-inductance just half as large as in the 1-coil per slot 
winding. This latter is preferred for higher voltages from 5,000 up 
The value of L, then, is dependent upon the lines per ampere-inch 
encircling the conductors, the reciprocal of the number of coils per 


Commutating Machinery, Journal Institute Elec. Eng., London, Dec., 1901. 
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slot, the square of the number of conductors per pole, and the free 
length per turn, as expressed in the following equation: 
Let P = number of poles, 





Z, = lines per amp.-inch from curves I and 2, 
A aS ala " in air = 2, 
Cy = conductors per pole = 2 (turns per pole per phase), 
1, = length of iron in armature (without ventilating ducts), 
l, = free length per turn = (mean length — 2/,), 
n == number of coils per slot. 
Then for the embedded length: 
P 
Le= Z2.C sh, 
10° 


For the free ends: 
2 coils per slot: 


ae 
Ly= — 2: 2 —- .5 Cp’ kh. 
10° ad 


1 coil per slot: 





bY iF Cp\ * F 
Lee — —— Z, b = Cp" le. 
- 10° n 10° 
For either 1 or 2 coils per slot this can be written: 
P CP l 
Lo= 
10° Nn 
Then for the entire circuit: : 
P Cp’ le 
£ = fis Ly 6 (2. 1; =: — ) 
10° n 


From this the inductive drop or » L J is at once obtained, where 
w = (27 &X frequency) and J = current in amperes. 

As this formula gives the e.m.f. for the armature alone in space, 
it may be well to consider the variation in self-inductance due to 
the proximity of the poles and magnetic circuit of the field. As the 
leakage of lines across the tips of the teeth is increased somewhat 
when the pole is directly under the leg of a coil, the e.m.f. will be 
slightly larger at this point. On the other hand, a still greater in- 
crease of flux takes place, with corresponding increase of self-in- 
ductance, when the pole is under the center of a coil. In Fig. 3 is 
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FIG. 3.—CURVES OF ARMATURE IMPEDANCE. 


plotted a set of readings taken on a 250-kw, 2,400-volt, 60-cycle, two- 
phase alternator designed to run at 300 r.p.m. This machine has 
six slots per pole, .75 1n. by 2.25 in. and %-in. air-gap. The pole 
face, instead of being parallel to the armature surface is curved so 
as to produce a sine wave of flux, by increasing the air-gap each way 


I 
from the center proportional to — The three coils of the phase 
cos 9 


being tested are shown in the slots. Ordinates of the curves repre- 
sent e.m.f. of self-induction, and abscisse the fixed positions of the 
pole at which the readings were taken. 

The line A A’ is the e.m.f. of self-induction or impressed e.m.f 
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with normal armature current and frequency and fields removed. 
This is, of course, a straight line. BB’ represents the impressed 
e.m.f. with fields in place but unexcited. The effect of saturation 
at normal field current is shown by the curve CC’. This is the curve 
with which we are most concerned. When the pole is under the leg 
of the coil, the self-inductive e.m.f. is a minimum, but still slightly 
greater than the free e.m.f., A A’. This is due, as mentioned above, 
to the increased tooth leakage through the pole tip. This position of 
the pole corresponds approximately to the running conditions at 
unity power factor. Again, when the pole is under the center of 
the coils, the e.m.f. rises to a peak at its maximum value. Satura- 
tion is seen to have less effect on this peak than on the lower portion 
of the curve. This peak is due to the three coils acting collectively 
on the air-gap to produce a greater flux around through the field 
yoke than at the minimum point of the curve, where each coil is 
practically producing its own local field. Then, too, all the lines 
forced across the air-gap here, at the peak position, are threading 
all the coils. This latter pole position corresponds approximately 
to zero power factor. 

The curve CC’ does not represent the running conditions, how- 
ever, as all the readings were taken with normal or unity power 
factor excitation and stationary fields. Had the zero power factor 
excitation been uséd at the peak position, the e.m.f. would have been 
somewhat reduced, due to increased saturation. Then again, the 
peak of the curve represents, with the fields stationary, a pulsating 
flux through the poles and yoke due to the alternating ampere-turns 
of the armature. But when the machine is running these ampere- 
turns become simply back ampere-turns, at zero power factor. These 
are counteracted by increased field excitation, which is of the same 
frequency, relative to the armature. So that while the armature 
current may, as armature reaction, reduce the pole flux, it cannot 
produce fluctuations in it. Therefore, the cause of this apparent 
rise in self-induction at zero power factor, as measured with poles 
stationary, becomes, under running conditions, simply armature 
reaction. The real self-induction would fall from the value, as rep- 
resented on the curve CC’ at unity power factor, to the value A 4’ 
at zero power factor. 

The value of the self-inductive e.m.f. as calculated by the formula 
previously given is represented by the straight line, DD’. In a 
number of tests of this kind the calculated value is found to be 
slightly larger than the minimum with fields excited (from curve 
CC’), and considerably smaller than the maximum at the peak. 
So that the formula gives an e.m.f. which, checked by many tests, 
is slightly high, and, therefore, safe. Since in revolving-field alter- 
nators the armature reaction is the predominating factor in regu- 
lation, small variations in the calculated self-inductive e.m.f. are 
unimportant. In the inductor type of machine, however, the self- 
inductive e.m.f. is a more prominent factor and must be checked more 
carefully. 

Armature reaction.—The combined effect of the armature reaction 
or back ampere-turns may be most conveniently calculated by a 
formula deduced by Steinmetz,*? which is as follows: 


M = number of phases, 

J = current per phase or turn, 

T = turns per pole per phase, 

K =a constant depending on the distribution of the windings, 


and equal to the average cosine of the angle of spread. 
If v, is this angle, 
I - 0 


K=— f cos wa w, 


wy % 


1 Y1 


Measuring this angle from center to center of the outside coils 
per phase per pole, the following values of K are obtained: 


Slots per pole. No. of phases. 1 a 
4 2 .QOO 
6 2 .827 
6 3 .954 
12 2 -737 
12 3 .QOO 
15 3 .887 
24 C .866 
a 2 .637 
ere 3 .827 


The value, then, of the armature reaction is: 





*Elements of Elec. Engineering. 














SEPTEMBER 3, 1904. ELECTRICAL WORLD anp ENGINEER. 371 
M EcosO+1R 
Arm. Reac. (amp.-turns) =— IT V2K. (3) cos $ = ; ' 
2 41 


Having thus obtained, by the preceding formule (1), (2) and (3), 
the resistance drop, e.m.f. of self-induction, and the armature re- 
action, the necessary counteracting field ampere-turns are deter- 


~D 





Ey 





Cos.9 = .80 





= 2400 Volts. 
E,= 210 “ 
A, = 5340 Amp, turns 
Ag= 1100 + “ 
A = 6120 “ 
E,= 87v Volts 
Regulation = 19.3% 





A3 
FIG. 4.—VECTOR DIAGRAM OF E.M.F'S AND CURRENT. 


mined by combining them as vectors in the proper phase relation, | 


as in Fig. 4. 
Here let 
OE = terminal voltage = E, 
EO F = angle of current lag or power factor angle = 9, 














OC = armature current, 
OR = IR drop component, in phase with OC, 
OL =wLTI or inductive drop component, 90° in advance 
of OC, 
OL; = resultant of JR and» L J, 
O FE, = resultant of O Li and O E = internal e.m.f., or Fi, 
O A; = amp.-turns (read from saturation curve) for O E; and 
90° in advance of OF: = Ai, 
O A: = amp.-turns of armature reaction, in phase with OC, 
A,A = OA; = amp.-turns to oppose armature reaction, 
OA = resultant of O A: and A:A = total amp.-turns excita- 
tion: == A. 
The angle g = 4: A A; = E OF; therefore, 
E.F OF 
sin g = ——— and cos $ = ——-. 
O £, OE, 


The e.m.f. for the ampere-turns O A is read from the saturation 
curve and gives the required open-circuit voltage with full field 









E = 2400 Volts. Cos.6 = 1.00 
E,;=240 = —* 
A,= 4620 Amp. turns 
A= 4910 “* “ 
E,= 2550 Volts 
Regulation =5¢% 
A Ag 
FIG. 5.—VECTOR DIAGRAM AT COS @ = I. 


excitation. The difference between this e.m.f. and the terminal full- 
load e.m.f. is the rise in voltage which determines the regulation. 
Briefly, without the diagram the regulation is calculated as follows: 


Given terminal voltage E, power factor = cos 9, and saturation 
curve, and by calculation or test, /R drop, »LJ drop, armature 
reaction = A Then 
E, = [(E cos 9 + IR)? + (E sin 9 + w L I)*|% 

A, = amp.-turns from saturation curve for Fi, 
A = total amp.-turns = [(4: + Ar sin g)? + (Ar cos 6)*)% 


Esn9+o0L I] 
sin 6 = -—-— 


where 


BE, 





Ea = open-circuit voltage from saturation curve for A. 
Special forms of the vector diagram occur at unity and at zero 


power factors. These are shown in Figs. 5 and 6, respectively. 





5 
j ra 
oe 
Ag} Q 
R |i 
oO t 
L ie? 
E = 2400 Volts. Cos.0 =.0 
E,= 278 « 
A, = 5760 Amp. turns 
A = 6860 bd “ 
E, 3040 Volts 
Regulation = 26% 
Ay 
A 





FIG. 6.—VECTOR DIAGRAM AT cos 8 = oO. 
In Fig. 5 for unity power factor: 


E, = [((E+1R)?+ (#L 1)*}% 


A = [(A: + Ar sin 6)? + (Ar cos $)*)%, 
ae eae | E+IR 
where sin g = ——— and cos § = —————_. 
Ey E 


In Fig. 6, for zero power factor, 
Fi.=E+oLI, 
A= 4:+ Ar. 
Take for an example the alternator from which the curves of 
Fig. 3 are taken. The dimensions of the machine, necessary to cal- 
culate the regulation, in addition to those already given, are: 


I R may be neglected and 














J = armature current = 52.1 amp., 
R = resistance of armature = .359 ohms at 60° C., 
IR drop = 1g volts, 
Cp = armature conductors per pole per phase = 36, 
- 
3000 } a 
2400--——-} 
2 
> |2000— - | 
2 | 
‘4 . | 250 Kw. Alternator | 
s 4 
a ($s | 2400 Volts 2\Ph. 
- 0 | 60 p.p.s. 300 R.P.M. 
| 1000- he eat sacl F =. + 
‘| 
& 
en) 
e | 
10 20 30 - | 
Field Current —— 207 Turns per Pole 








FIG. 7.—SATURATION CURVE OF 250-KW ALTERNATOR. 


P = number of poles = 24, 
Z:1 = 0.5 X .55 = c.g.s. lines per inch, 


l, = length of iron = 8.5 inches, 
bo free ends per turn —= 37 inches, 
n == number of coils per slot = 2, 
L = .o196 henrys, 
w L IJ = 385 volts, 
T = armature turns per pole per phase 18, 
K for armature reaction = .827. 
Armature reaction = 52.1 X 18 * 1.414 * .827 = 1,100 amp.- 
turns. Saturation curve as per Fig. 7. 


At power factor = 1.00: 


E; = (2,419? + 385 )%* = 2,440 volts, 
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385 Boston before the end of 1888 every one was well removed from 
A; 4,620 amp. -turns, sin ¢ = ——— = .158, the railways and the harbor front. Beginning in the year 1883 the 
2,440 Brush lighting plant was located successively on Portland, Lan- 
cos 6 ere — oo! caster and Ferdinand Streets. In the same year a plant of Thomson 
ait 2,440 ea? & Houston are dynamos was started in the basement of Mechanics’ 
A = | (4,620 + 174)* + 1,090°]% = 4,910, Building, on Huntington Avenue, for public service, and two years 
Ea = 2,550 regulation calculated = 5% per cent.; from test = later this plant was moved to 197 Congress Street. Another station 


5 per cent. 
At power factor = 0: 
E, = 2,400 + 385 = 2,785, 


Ay =. §,700, 
A = 5,760 + 1,100 = 6,860, 
EA == 3,040 regulation calculated = 26 per cent.; from test = 


24 per cent. 

In the design of some thirty alternators, in which this combined 
method of calculation has been used, the rise in voltage has not 
varied on test more than 10 per cent. from that predetermined from 
the design. In most cases it has been considerably closer. In a very 
few cases the method has given regulations slightly lower than the 
test, but usually the predetermined value has been higher. That is, 
the regulation as calculated was poorer than it proved on test. This 
is a precautionary fault. 

In some machines, also, when the calculated saturation curve 
did not check with the actual, as is sure to happen occasionally due 
to bad iron or miscalculated magnetic leakages, the regulation has 
been faulty. But with adjustment of the air-gap to give the proper 
excitation, the regulation has tested as calculated. 


Location of Electric Stations. 


By Aton D. ADAMS. 

LECTRICAL supply stations were started in business centers, 
E but are rapidly moving to river banks and seashores. During 
the first decade of electric lighting the prevailing idea in the 
location of generating stations seems to have been nearness to con- 
nected loads. To accomplish this object stations were generally 
built on expensive land near the business centers of cities and towns, 
where water could be drawn only from the public mains, and where 
fuel and ashes could be transported only in carts. In almost every 

city of New England one or more early stations were thus located. 

A good example of this practice may be seen to-day in the original 
Edison station at Lawrence, which still carries regularly its load 
of lamps and motors. This station was located, in 1882, on one 
of the main streets close to the business center of the city, and con- 
tinues to operate with the old-time equipment of small bipolar 
Edison dynamos belted to high-speed engines. Every pound of coal 
must go to this station in carts, and any attempt to substitute com- 
pound condensing engines for those of the single-cylinder type 
would be met with the objection that water can be had only from 
the city mains. : 

At Portland, Maine, the first public lighting plant, installed early 
in 1882, was located in the main business section of the city. The 
same year saw public lighting plants installed in Lowell, Lynn and 
Springfield, not one of which was so located as to secure direct rail 
or water transportation of fuel, or with access to cheap condensing 
water. Moving from its rented space in a mill the lighting plant at 
Lowell, in 1883, was installed in a building on Middle Street, now 
used for the manufacture of cigars. From its first home, in a 
shoe factory on Market Street, in Lynn, the electric plant was moved 
to a station on Stewart Street, where cheap transportation and free 
condensing water were equally lacking. The Springfield plant of 
1882 was located in a basement in the business section of the city at 
a good distance from both the railway and the river. The Edison 
station built at Fall River, in 1883, was located on one of the main 
business streets, and the same spot is now occupied as the office of 
the present electric system. At New Bedford the Edison station of 
1884 was located on Middle Street, near the corner of Purchase, 
far from river and railway, and here again the present business office 
of the electric system is now on the site of the old generating plant. 
\born Street, in the business district, was the site of the first electric 
station in Providence, R. I., and this station depended on fuel trans- 


ported in carts. 

Boston presents a notable instance of the former tendency to 
locate electric lighting stations without regard to cheap supplies 
of fuel and water. Of the eight lighting stations operated in 


located on Stanhope Street began operation at Boston in 1884, and 
was equipped with Weston dynamos. The first Edison station in 
the city was located in Head Place and began operation on February 
20, 1886. This station was then, as now, in the midst of a hotel 
and retail section of the city and made a rather long haul of fuel 
necessary. A little more than a year later, December, 1887, the 
second Edison plant was started on Hawkins Street, a site no better 
than the first as to cheap transportation of fuel or free water for 
condensing engines. 

The completion of this Hawkins Street station may be said to 
close the era during which eight plants, three using Brush, two 
using Thomson & Houston, one using Weston and two using Edison 
apparatus, had been located at points about the city where all fuel 
must be hauled in carts and all water must be bought. The next 
station reversed this policy. By a consolidation, in 1887, the Brush, 
Thomson & Houston and the Weston systems passed into the hands 
of the newly-organized Boston Electric Light Company, and on 
December 31, 1888, that company started its new station at Gilman 
Place and Summer Street, on Fort Point Channel. This station 
was the first in Boston, and probably in New England, to secure 
free water for condensing engines and to take its coal directly from 
ships. 

When, in 1891, the loads on the Edison system made a third station 
necessary, the lead of the Boston company was followed and the 
new plant was located on Atlantic Avenue and the harbor front, at 
the foot of Pearl Street, within less than a thousand feet of the 
Gilman Place and Summer Street station. This third Edison station 
was started late in 1892, soon assumed the greater part of the load 
on the system, and continued to do most of the work down to the 
purchase of the system of the Boston Electric Light Company by 
the Edison Company, in Igor. 

The two stations last mentioned, of 1888 and 1892, solved the 
problem of free condensing water and cheap transportation for fuel, 
but the land about them had so high a value as seriously to burden 
their future expansion. A way out of this difficulty was sought by 
the Boston company in 1808, ten years after the Summer Street sta- 
tion was built, by the erection of their L Street plant, at South 
Boston, on land formerly occupied by the Harrison Loring shipyard, 
and having a long harbor frontage. 

Purchase of the Boston system by the Edison Company, in 1901, 
carried with it this L Street plant, and the further purchase of 
some adjoining land provided ample room for expansion and for a 
large coal storage yard. Starting in 1883, in the heart of the busi- 
ness and residential districts of Boston, it took nearly a decade for 
electric lighting stations to reach the harbor front at points where 
real estate has high values for commercial purposes. The last ten 
years has witnessed the further movement of the main generating 
stations of the Boston system out on the harbor lines to a point 
where the price of land permits their construction to be carried out 
on the most approved lines. 

In other cities a similar movement toward cheap land with free 
condensing water and direct boat or rail transportation has been 
made by electric stations. At Providence, R. I., instead of the two 
inland stations that formerly carried the lighting load, the work is 
now done by a single plant on the water front. The station at 
Newport, in the same State, is supplied with fuel from vessels at 
its own wharf. To the lighting plant at New Haven, Conn., both 
coal and condensing water come by way of the harbor, on which 
it is located. 

Though transmitted water power supplies most of the electric 
energy distributed at Hartford, in the State just named, the con- 
struction of a new station on the bank ‘of the Connecticut River 
is now under way to provide what steam power is wanted by the 
system. In Springfield, Mass., the basement plant of early years 
long since gave place to a station with the railway at one side and 
the river last named on the other. Even this well-located steam sta- 
tion does only a small part of the work of the system, for most of 
the distributed energy is transmitted’ from water power. Following 
the same river right across the State brings one to Greenfield, which, 
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though only a town, has its lighting station in the outskirts, with a 
pond of condensing water and a railway line on opposite sides. 
The steam-driven plant at Lowell that carries the entire load of 
the electrical supply system there receives its coal in railway cars 
that 
from the Concord River, on whose bank it 


to the door, and pumps water for its condensing engines 
stands. At 
though the old Edison station previously mentioned is kept at work, 


run 
Lawrence, 
the later plant, driven partly by steam and partly by water 
stands on the bank of the Merrimac River and close to the railway, 

The Haverhill the water front of the same river, 
but is driven entirely by steam power. Still farther down stream, 
at Newburyport, the old station of 1887 that 
is just being replaced by a new plant on a 


power, 
station is on 
draws water only 
from the city mains 
site where water for condensing is pumped from driven wells. At 
New Bedford the machinery from the Edison station in the midst 
of the retail district has been moved to a later plant on the river 
front, where condensing water is free and coal comes by the shipload. 
Similarly the lighting plant at Fall River has moved from the center 
of the business section to one side of the city, where a pond furnishes 
free condensing water. To the Lynn station on the water front 
coal comes by the shipload. 

In all of the above mentioned, the 
front at Lawrence, steam is the only prime-mover, and the changes 
of location have been made to take advantage of free condensing 
water, cheap land or a low cost of transportation for fuel. In not 
one of these cases, so far as can now be recalled, has the change of 
location resulted in the substitution of some other 
source for that from city mains to feed the steam boilers. No doubt 
there are exceptional cases where such substitution has been made, 
but they are far from the general rule. The for the con- 
tinued use of city water in boilers even where other sources of fresh 


stations save that on river 


water from 


reason 


water are available is no doubt the greater purity of the former and 
the consequent freedom from boiler incrustations. At many stations 
the charge made for city water is a very small item in the expense 
of operation, because of the fact that the condensed steam is pumped 
back into the boilers and only a slight amount of waste and leakage 
has to be made good from the city mains. 

Besides the general movement of electric stations away from busi- 
ness centers to cheap land along railways or on river or harbor 
fronts in order to keep down investments in real estate and to reduce 
expenses for fuel and water, there is another important reason for 
changes in the locations of generating plants. This is the substitu- 
tion of water power for steam. In order to make this substitution 
it is, of course, necessary to take the generating plant to the water 
power site and to rely on electrical transmission to deliver the energy 
at the distribution Some distinction may here be taken be- 
tween great transmission systems that exist independently of any 
ot the that 
water power that are primarily designed to replace existing steam 
plants in particular cities. In this be mentioned 
the water power plant about three miles from the center of Bur 
lington, Vt., ‘that has entirely displaced the former steam-driven 


area. 


cities they serve and those smaller developments of 


latter class may 


station in that city. Another similar example may be seen at Man 
chester, N. H., where the steam station adjacent to both railway 
and river has been in the main displaced by four water power plants 
ranged about the city and from three to fourteen miles distant. At 
Concord, in the same State, a like fate overtook the steam power 
plant some years ago and the load of the electric system was trans- 
ferred to a water-driven station several miles above on the Merrimac 
River. In Springfield, Mass., most of the load of the electrical supply 
system is no longer carried by the steam station on the water front, 
but instead by two water power plants that are five to six miles 
distant. 

Generating stations in the business centers of cities have often dis- 
appeared as This is 
true both as to plants that have been displaced by better located 
and as to that have transferred their 

Almost every objection that can be urged against 
the location of a generating plant in a business section of a city 
Even in the matter of 


such only to reappear at once as sub-stations. 


steam stations those loads 


to water power. 


fails when applied to an electric sub-station. 
land values the sub-station requires but a small investment in com- 
parison with the steam plant, because of the far greater capacity 
Not infrequently 
the formerly main generating plant of a system after its conversion 
into a sub-station does duty also as an auxiliary steam plant to 
carry the peak of the load or even more when water power is low. 


per unit of ground area and space in the former. 
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In Hartford the Pearl Street plant, which at one time developed 
most of the energy used in the electric system by steam power, now 
serves as a sub-station to receive the transmitted outputs of two 
water powers that supply most of the current distributed in that 
city. Besides its work as a sub-station, the Pearl Street plant de- 
velops whatever energy the system requires from steam power. 

The well-located steam station in Springfield, Mass., is now used 
mainly as a distributing center for the transmitted current that 
comes in from the two water powers of the system, but its engines 
are operated when occasion requires. A similar condition exists 
at the steam plant of the Manchester (N. H.) system, which oper- 
ates alternately as a generating and a receiving station, according to 
the amount of available water power at the four other stations that 
connect with it by transmission lines. Where a more or less distant 
water power takes up the work of a steam-driven station, the steam 
plant is seldom moved to the site of the water power, though this 
is done in a few instances. A case in point is that at Burlington, 
Vt., where the water power station, distant about three miles from 
the business center, contains also the steam plant of the system. 

Even where an existing steam-driven station is not so centrally 
located as to make it a very desirable distributing point for trans- 
mitted water power, there is a strong tendency to use it for this 
purpose when such water power is adopted. Much justification for 
this practice is found in the fact that all distribution lines usually 
radiate from such stations. Both Albany and Troy, N. Y., illustrate 
this practice, for in each of these cities a steam-driven electric station 
that is far from central now serves as the distributing point for 
energy transmitted from Spier Falls on the Hudson River. 

Water power plants that are quite near to the cities they supply 
with electric current usually have their energy distributed through 
sub-stations. Thus at Concord the water power is only three miles 
up stream from the sub-station that distributes current in the city. 
At Lewiston, Maine, the new water power plant is three miles by 
the line from the old plant that serves as a sub-station in that city. 
Bangor, in the same State, draws its electric energy from a water 
power about four miles from the sub-station that distributes it to 
consumers. In some cases a steam power station has been so far 
removed from the business center of the city which it is mainly in- 
tended to supply that distribution through one or more sub-stations 
there was necessary, but this is not the general rule. 

There is a growing number of instances, however, where the 
steam-driven electric station near a rather large city delivers cur- 
rent for distribution through more or less distant sub-stations in 
surrounding towns. This practice may be noted at Lowell and North 
Adams, Mass.; Providence, R. I.; Hartford and New Haven, Conn., 
and particularly about Boston, whence lines to suburban towns run 
out some twenty-five miles.. With the highly concentrated loads 
of great cities the removal of generating plants to points where 
transportation of fuel is easy, land cheap and condensing water 
free, is apt to make sub-stations in the business districts very de- 
sirable. Boston illustrates in a rather striking way the importance 
of sub-stations in three-wire, 250-volt distribution, for in that part 
of the city between Massachusetts Avenue and the harbor there 
are six sub-stations. This section is about 2.25 miles long, a little 
more than one mile wide and includes the most densely populated 
residential portions as well as the main business area of the city. In- 
cluded in this enumeration of sub-stations are the plants at Head 
Place, Hawkins Street and Atlantic Avenue, all three of which were 
first designed to operate with steam power. 

The plants at Head Place and Hawkins Street long since ceased 
to develop electrical energy from steam, and now serve merely for 
distribution purposes. Though the L Street station in South Boston 
now develops the greater part of the current used in the system, the 
Atlantic Avenue plant still does a large amount of generator work, 
and also operates as a sub-station receiving current from L Street. 
Before the purchase of the Boston electric light system by the Edi- 
son Company, the Atlantic Avenue station of the latter was doing 
nearly all of the generator work of its system and sending its cur- 
rent to Head Place and Hawkins Street, Scotia and Canton Streets 
for distribution. 

Looking backward at the locations of early lighting stations, it is 
now easy to see that the importance of small line losses was much 
exaggerated. The majority of the pioneer plants began business 
with arc dynamos, whose full-load pressures ranged from 1,000 to 
3,000 volts, or with alternators of about 1,000 volts, and yet these 
plants were usually crowded into the center of business districts, as 
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were those of lower pressure. Even with the 500-volt dynamos that 
were introduced a little later for power service the current might 
easily have been distributed directly to motors from stations favor- 
ably located as to coal, water and land values. 

As to the early Edison systems, at 250 volts, it is evident that the 
sub-station idea was as applicable in 1883 as it is now, if its utility 
had then been appreciated. The first Edison station in Boston might, 
with advantage, have been on Atlantic Avenue instead of at Head 
Place, and might have transmitted its current to sub-stations for 
regulation and distribution just as is done now. 

These suggestions carry no reproach to the engineers of these 
early plants, for they were leaders in their day, and on their work 
the foundations of electrical supply were laid. 


— ~~ —> —_ - 





A Physical Conception of Some Alternating-Current 
Phenomena.—II. 





By Lamar Lynpon. 





CONDENSER. 

F an e.m.f. be impressed at the terminals of a condenser, current 

I will flow into it, and as the current is stored up, the condenser 

e.m.f. will rise, opposing the incoming current until a point is 
reached at which the condenser e.m.f. is equal and counter to the im- 
pressed e.m.f. When this condition is attained no further current 
passes into the condenser, and consequently the point of zero current 
flow corresponds to the maximum condenser e.m.f. 

Also, it is obvious that the rate of current flow into the condenser 
on charge is proportional to the difference between the impressed 
e.m.f. and condenser e.m.f., which opposes the current. When an 
alternating e.m.f. is impressed on a condenser, current flows into 
it most rapidly when the condenser e.m.f. is zero, as it sets up no 
opposition to current flow, and the value of the impressed e.m.f. is 
such that at this point the greatest difference*exists between the im- 
pressed and the condenser e.m.f’s. Hence, the condenser e.m.f. is 
zero at the instant when the current in the circuit is a maximum. 
When full charge and maximum condenser e.m.f. are reached and 
current ceases to flow, the impressed e.m.f. begins to decrease and 
falls below that of the condenser, which latter then discharges into 
the circuit. The action is clearly shown by the curves in Fig. 5. 

As in the case of the before-mentioned inductive circuit, the cur- 
rent flow is always in proportion to and in phase with that e.m.f. 
which is the resultant of all the e.m.f’s acting on the circuit. Calling 
the curve 1,1,i,i the amplitude and phase of the current, U,V, U,V 
is the phase and, to some convenient scale, the amplitude of the 
resultant e.m.f. When the current is zero—as at Z—the condenser 
is fully charged, its e.m.f. being equal to that of the impressed e.m.f. 
at this point. The difference between the two being zero, the current 





FIG. 5.—-CONDENSER CURVE. 


(low is zero. As, immediately on passing this point, the impressed 
e.m.f. falls below that of the condenser and the latter begins to 
discharge, thereby lowering its voltage, the point of zero current flow 
is the point of maximum condenser e.m.f. 

From W to Z the condenser is being charged. From Z to N it 
discharges. From W to Z the condenser e.m.f. increases, as shown 
by C,C,C,C, the curve of condenser e.m.f. Drawing C,C,C,C so 
that its maximum is coincident with zero current flow, and its zero 
coincident with maximum current flow, it is evident that the con- 
denser e.m.f. is 4 period, or 90° ahead of the current flow. 

The summation of the e.m.f. curves, V,V,V,V and C,C,C,C, 
gives curve e,¢, ¢,e, which is the impressed e.m.f. 
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The addition of this curve makes the explanation somewhat clearer. 

At W, e is greater than C by the maximum amount, and conse- 
quently the greatest current will flow, as is shown by curve 1. The 
difference between e,¢,e,e and C,C,C,C constantly decreases and 
the current flow, therefore, diminishes as is indicated by curve 1, 4, t, 1, 
until point Z is reached, at which ¢,e, e,e is equal to C6, G26; ane 
the current flow is zero. Passing point Z, the impressed e.m.f. 
still further decreases and the condenser begins to discharge, the 
current now flowing in the opposite direction. As discharge pro- 
ceeds the condenser voltage falls off, until at point N its emf. 
is zero. Before point N is reached, however, the impressed e.m.f. 
reaches zero—say at S. Up to the time of reaching zero the im- 
pressed e.m.f. has opposed the condenser discharge, and the current 
flowing has been due to the net e.m.f., which is the difference be- 
tween these two e.m.f’s. When the impressed e.m.f. becomes zero 
the condenser e.m.f. is no longer opposed, and when the impressed 
e.m.f. passes through zero it acts with the condenser e.m.f., assisting 
the latter to send current through the circuit. When the condenser 
e.m.f. reaches zero, the impressed e.m.f. has risen to such a value 
that the maximum current flows into it, but oppositely to the direc- 
tion in the first half of the cycle, and the condenser begins to charge 
B 


4 


AS 





cl 








FIG. 0.—E.M.F. DIAGRAM. 


in an opposite direction, charge continuing until the point L 1s 
reached, when the current becomes zero, and the condenser e.m.f. a 
maximum. The cycle then is repeated as before. 

From this it follows that (1), the impressed e.m.f., is the sum 
of the active or resultant e.m.f. and the condenser e.m.f.; (2) the con- 
denser e.m.f. reaches its maximum value % period ahead of the 
resultant e.m.f., or, reckoned in terms of armature rotation, go” 
(= % revolution) ahead of the resultant e.m.f., and (3), that the 
resultant e.m.f., and consequently the current, is in advance of the 
impressed e.m.f., but behind the condenser e.m.f. 

Since the condenser e.m.f. is 90° ahead of the resultant e.m.f., a 
diagram similar to Fig. 4 may be used for computations. 

In Fig. 6 the horizontal line, A B, represents to scale the effective 
value of the resultant voltage = JR. CTI is the effective value of 
the condenser voltage, laid off downward, to show that it is in 
opposition to inductance, which latter being 90° behind the resultant 
e.m.f. is 180° behind the condenser e.m.f., and therefore in exact 
opposition thereto. 


CI Cc 


¢ is the angle of lead and its tangent is obviously —— or —. 
RI 


R 
R 
The cosine of the angle ¢, which is seen to be ---————, is the 
VR + C 
circuit “power factor,” which term will be treated at some length 
below. 

The value of the voltage set up at the terminals of a condenser 
due to the passage of current into it is computed as follows: 

By definition a capacity of one farad will allow the storage of one 
coulomb, with one volt impressed on the condenser terminals. The 
quantity stored varies as the maximum e.m.f. impressed, while one 
coulomb stored in a condenser of one farad capacity is at one volt 
constant pressure, such as a continuous-current dynamo or a battery 
would deliver. One volt constant pressure is the same as the average 
of the voltage taken over any length of time. The average of a sin- 
usoidally-varying pressure is .6366 the value of the maximum. There- 
fore, for an average e.m.f. of one volt alternating, the coulombs 


I 





stored = = 1.57 coulombs. 
.6366 
Since a condenser is twice filled and twice emptied during one 
cycle, the quantity of electricity it receives on charge passes four 


times through the circuit, and for one cycle at one volt effective 
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e.m.f., 4 X 1.57 = 6.28 coulombs are stored in a condenser of one 
farad capacity if the current follows the sine law. As one coulomb 
per second is one ampere, if the frequency be one cycle per 
6.28 amp. will flow through the condenser. From which it is plain 
that 7 6.45 OT MO x E (10) 


second, 


When the relations of sine functions are investigated trigonomet- 
rically, the coefficient which appears in the foregoing as 6.28 shows 
as 27, and the usual formula for condenser current is ] — 27 f J E, 
from which 

I 

E = ——— 

° 22 f J 

which is the effective e.m.f. required at the terminals of a condenser 

of a capacity = J to pass the effective current, J, through it. The 

farad is much too large a unit for practical use and the microfarad, 

or one millionth of a farad is generally used. Calling this Jm, 
formula (11) becomes 


(IL) 


I XX 1,000,000 
—_ (12) 
2u f Jm 


E = 


As an example, take the case of a circuit having in it a resistance 
= 8 ohms and a capacity = 50 microfarads. Frequency of impressed 
e.m.f. = 100 cycles per second and effective voltage 100. 

From the Fig. (6) 

EI = V(IR)*? + (CI)’ or Bev + Co (13) 
C being the reactance of the condenser. 
From equation (12) the voltage at the terminals of a condenser 








1,000,000 
is Ec = —————— for one ampere (effective) flowing through it 
2a flim 
Whence, 
1,000,000 \2 1,000,000 2 
a ry a 
27 au fim Jm 6.28 X 100 X 50 
32.82 volts for each ampere flowing through the circuit. Current 
10O 1,000,000 
27 f im 
——— = 3.05 amp. Tangent angle of lead — —-—— = 
32.82 R 
31.83 


—— = 3.98, corresponding to an angle of 75° 54” 
WATTS OUTPUT. 


It is evident that the actual watts supplied to an alternating-cur 
rent circuit are the product of the resultant or active e.m.f., multi- 
plied by the current flow, and not impressed e.m.f. > current, 
cept in those cases where the impressed e.m.f. coincides in phase 
position and magnitude with the resultant e.m.f. 

The impressed e.m.f. is greater than the resultant by an amount 
sufficient to pass current into a condenser or through an inductance; 
but this excess not represent energy supplied continuously. 
Inductances and condensers merely store up energy and the excess 
given up during one portion of the cycle is returned to the circuit 
at some other portion of the cycle. 

It is customary to speak of “wattless current” in 
there is a phase displacement, when, in reality, there is no 
thing possible in practice, as current is wattless only when the re- 
sultant e.m.f. of the An alternating e.m.f. impressed 
across the terminals of an would result in the flow of 
wattless currént if the entire circuit were without resistance. Since 


ex- 


does 


circuits where 


such 


circuit 1s zero. 
inductance 
there is resistance in every circuit, there can be no wattless current ; 
but if the inductive e.m.f. be very great 
small nearly all of the impressed e.m.f. will be used up in overcom- 
ing the opposing inductive e.m.f., and the net useful or resultant 
large current flow is necessary to produce 
if there be 


and the resistance very 


e.m.f. is so small that a 
any appreciable output in useful watts. 
an inductance in a circuit which has an impressed e.m.f. of 100 volts, 
10 kw will 


As an example, 


and the resultant or active e.m.f. is g0 volts, to deliver 


require I11.1 amp. If the inductance were not present, the impressed 
would also be the active e.m.f., and to deliver 10 kw would 
The difference between these two or II.I 


e.m.f. 


require 100 amp. amp. 
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is the increase in current required to deliver a given output due to 
the decrease in net useful voltage. The apparent watts delivered are 
100 X III.I = 11.1 kw; but this amount of energy is neither gen- 


erated nor supplied, and since there appears to be more current 
than is necessary to produce the output, it has become customary to 
“wattless,” 


term part of the current a designation which has no 


> 


1,= 48.3 Amperes 











I= 100 Amperes 100 Volts 


FIG. 7.—CURRENT DIAGRAM. 
foundation in fact. It is convenient, however, in certain alternating- 
current problems, to consider the impressed e.m.f. as the net useful 
voltage and to separate the current into two components, one being 
the useful component in phase with the e.m.f., the other at 90° 
the e.m.f. Thus, in Fig. 7, if 100 volts are impressed on the circuit 
and the amperemeter shows I1I.I amp. passing through it, while 
the delivered power is actually 10 kw, it may be assumed that 100 
amp. of the current are in phase with the e.m.f., while 48.3 amp. are 
at 90° to the e.m.f., and this 48.3 amp. is the wattless component of 
the current flowing. All this is a mathematical fiction which has 
no physical existence and is misleading unless it be recognized as 
simply an artificial method of computation. 

Referring to Figs. 4 and 6, it is plain that the active or resultant 
voltage which does useful work in the circuit and represented by 
the horizontal line, 7 R, is equal to the impressed e.m.f., multiplied 
by the cosine of the angle of lead or lag—the impressed e.m.f. being 
equal to the length of the hypothenuse of the right triangle. 

In the example given in the first installment of this article, 
where the effect of a condenser of capacity = 50 microfarads, in- 
cluded ‘in series with a resistance of 80 ohms, is discussed, the cur- 
rent at 100 volts impressed e.m.f., and frequency of 100 cycles per 
second, was found to be 3.05 amp., and the angle of lead 75° — 54”. 
The cosine of 75 ° — 54” = .2438. 

The actual energy, then, put into the circuit is 3.05 X 100 X .2438 
=: 74:90 watts: 

The cosine of the so-called angle of lead or lag is known as the 
power factor. This quantity multiplied by the impressed e.m.f. gives 
the resultant or active e.m.f. 

This result may be obtained by combining the impressed and re- 


actance voltages. Since J = 3.05 amp. reactance voltage = 


1,000,000 X 3.05 





= 94.25 volts. Resultantvoltage —= VE* —C 


wolm 





= V(100)* — (94.25)? 24.4 volts. Watts = 24.4 X 3.05 = 
74.4 watts. 

The foregoing shows that large currents may often be required 
to supply a small amount of energy, because the resultant voltage 
is small where the reactances in the circuit are large. This current, 
however, is not hypothetical nor imaginary, and conductors suffi- 
ciently large to carry it must be provided for its transmission. The 
power loss in a line is always the square of the current flowing 
multiplied by the resistance of the circuit, and this so-called “watt- 
less’ current is no exception to the rule. 

If, in the last example, 2 ohms were the resistance of the line, and 
6 ohms the resistance of the receivers—say incandescent lamps— 
the line loss would be (3.05)* & 2 = 18.65 watts, while the total 
energy supplied to the circuit is 74.46 watts, the percentage loss 
being 25 per If there were no capacity in the circuit and the 
ohmic resistance were 32.83 ohms, the current would be 3.05; watts 
= 305, and the loss 18.65 watts, as before, the 
percentage in this case being 6.25 From which it follows 
that the energy loss in conductors is proportional always to the 
square of the current, regardless of phase, though the watts delivered 
to the terminals of a receiver are proportional to the current, im- 
pressed voltage and power factor. Under one condition the trans- 
mission of a certain amount of energy will result in a given loss. 
By changing the reactance in the circuit a smaller amount of energy 
may be supplied by a greater amount of current, and a correspond- 


cent. 


delivered to the circuit 
per cent. 


ingly greater line loss. 
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Steam Turbine-Driven Central Station. 


\mong the central stations now being put into operation, in 
which steam turbines are exclusively used as prime-movers, is 
the new station of the Citizens’ Light, Heat & Power Company, 
at Johnstown, Pa. This station has been designed throughout for 
the use of steam turbines, and its construction presents a number of 
features of novelty and interest. 

The city is at present served with electric supply by two power 
stations, both of which are operated by the Citizens’ Company. One 
located on Vine Street is a 1,200-kw, engine-driven, direct-current, 
low-tension station, and the other, on Broad Street, is a 1,200-kw, 
turbine-driven, high-tension, alternating-current station. The former 
supplies a 110-volt, three-wire system serving the adjacent business 
and residential sections of the city, and the latter a 4,000-volt, four- 
wire, three-phase, alternating-current system, constituting the entire 
source of alternating-current supply throughout both central outly- 
ing districts. In addition to its direct-current supply, the Vine 
Street station also supplies exhaust steam to a large area covering 
practically the entire business district; the plant, therefore, runs 
non-condensing. No steam heating is attempted from the turbine 
station, which runs condensing, and which will handle all future 
increase in lighting and power load. 

The turbine station at present labors under extremely light load, 
due to the fact that it has been but a short time in service, and shift- 
ing of the present load and contemplated extensions have not yet 
been carried out. At the present time a large rotary converter is 
being installed in the Vine Street station, which will operate as a 
link between the two systems. Under normal conditions, it will 
convert power from the alternating-current station to augment the 
supply from the direct-current station. It will be used mainly during 
the summer months, during which time steam heating will not be 
required, thus enabling a large portion of the direct-current equip- 
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phase to the other in order to keep the system as nearly balanced 
as possible. 

The power building, an exterior view of which is given in Fig. 1, 
is located at the corner of Broad and Tenth Street, and adjacent to 
the main line of the Pennsylvania Railroad. A spur track running 
upon a wooden trestle parallel to the boiler room wall is available 


for the coal supply. The building is a steel and concrete fire-proof 





FIG. I.—POWER STATION, SHOWING CONDENSER. 


structure 108 ft. in length and 88 ft. in width. It is at present ap- 
proximately one-half its ultimate size, and the south end is tem- 
porarily sealed so that extensions may be readily made in the future. 
The present equipment comprises 800 kw in turbo-generators and 
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FIG, 2.—PLAN AND END ELEVATION OF ENGINE AND BOILER HOUSE. ; 
= 70 
ment to be withdrawn from service, or vice versa. When the alter- 1,200 hp in boilers. Extra space is available for 3 


nating-current load is extremely light or during emergencies, the 
rotary will be used to furnish the alternating-current supply. 
Distribution from the turbine station is carried out with a four 
wire Y-connected system, with 4,000 volts between outers and 2,300 
between neutral and The 


directly from the station to supply heavy load centers and power 


volts outers, four-wire lines are carried 


circuits. 
board, which is arranged so that the load may be shifted from one 


Single-phase circuits are supplied directly from the switch- 


Curt 


a third turbine unit, but the boilers are already 


in place for three turbines, icluding one 300-hp 
reserve, while the chimney is of sufficient capacity 
to supply double the present boiler plant. 

q 
] 


hoor 


High Water 1155.8 


The station now occupies 9,500 sq. ft. of 


area, equivalent to 5.9 sq. ft. per electrical horse-power capacity 


The boiler equipment occupies 3.96 sq. ft. per boiler horse-power, 





or 2.95 sq. ft. per electrical hp. 


The generating plant, 
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switchboard, auxiliaries and condensing plant, occupies 2.25 sq. ft. 
per electrical hp, while the space required for the turbines 
switchboard alone is 1.36 sq. ft. per electrical horse-power, with 


and 
units spaced at 15 ft. centers. This spacing could be considerably 
reduced if necessary. 

The building consists of a skeleton structure of steel work resting 
upon a concrete foundation with concrete side walls, steel roof trusses 
and slate roof. A brick partition divides the building into two ap- 
proximately equal parts. In the turbine room a_ second 
gallery 40 x 44 ft. is suspended from the trusses 8 ft. below the 


floor or 


lower chords. and leaving a head room of 12 ft. on the main floor. 
In the boiler room a modified form of truss is employed. A line 
of latticed channel columns supports the central part of the trusses, 
one end of the boilers and one side of the storage bin. This bin is 
built into the trusses, which furnish the only support for the outer 
side. A monitor 15 ft. in width surmounting the roof of the turbine 
room provides light and space for conducting feeder wires from 
switchboard to pole line. A similar monitor in the boiler room gives 
the needed ventilation and accommodates the horizontal run of the 
coal-conveying system. 

Floors and basement of both turbine and boiler rooms are concrete, 
the former being of steel-concrete arch construction. A 12-ft. base- 
ment below the turbines provides ample room for atmosphere and 
exhaust, steam and auxiliary piping. A tunnel 11 ft. square beneath 
the boiler room floor accommodates ash cars, which are run by hand 
to the dump. 

The accompanying plan, Fig. 2, shows the general arrangement of 
turbine and boiler room. The location of the condenser is outside 
the building, as shown in Fig. 1, while auxiliary air and circulating 
pumps are placed in the basement. In order to decrease the lift 
required of the circulating pumps, this part of the equipment is 
located in a sub-basement 15 ft. below the engine floor level. In 
this position they draw their supply at about Io ft. lift at low water 
from the Conemaugh river, which passes the power plant a short 
distance away. 

Two turbine units are at present in operation, each of the West- 


inghouse-Parsons type, of 400-kw capacity (see Fig. 3). The tur- 


990 ot 


FIG. 3. CTURBO-GENERATOR UNIT. 


bines receive steam from a I4-in. steam main beneath the floor, and 
discharge their exhaust through 20-in., 90° bends into the exhaust 
line in the basement, each discharge being controlled by a 20-in. 
outside screw and yoke valve provided with mitre gearing for oper- 
ating from the floor above. The pedestals for these valves will be 
noted in photographs. Corrugated copper expansion sections relieve 
the stresses in piping and turbine casings. A separate atmospheric 
exhaust line connects with the opposite sides of the turbines through 
20-in. valves, also controlled from the floor above. The foundations 
for the turbines consist of solid concrete piers with suitable footings. 
No foundation bolts are used, the bedplates having been simply 
flushed with concrete to secure an even bearing. Openings in each 
pier accommodate the two exhaust lines. 

the Westinghouse-Parsons turbine is so 


“s the construction of 
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well known, only a few features having an especially important bear- 
ing upon its operation will be touched upon here. In general, the 
equipment is standard throughout. Each turbine is controlled by a 
sensitive governor of the fly-ball type, provided with special adjust- 
ment for paralleling the generators. The entire governor spring 
mount is held between two rows of ball bearings, so that this ele- 
ment may be brought to rest during the motion of the turbine. The 
speed may then be varied to a nicety by varying the tension of the 
spring. This enables the new machine to be brought up to speed 
and synchronized with the greatest ease, also providing means for 
distributing load between two or more machines. Synchronizing 
is accomplished with the aid of a Westinghouse round dial syn- 
chronizer on the switchboard, the usual lamps being, of course, also 
available as a precaution. 

The turbine units run at the normal speed of 3,600 r.p.m. To 
absorb vibration while the turbine is passing its critical speed, the 
usual concentric shell journals are employed. At normal speed 
no vibration can be felt. These main bearings are continuously 
supplied with oil under slight head to insure thorough flushing. The 
oil is kept in circulation by a single-cylinder pump driven directly 
from a reciprocating arm geared to the shaft through a worm. Oil 
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FIG. 4.—TEST OF 400-KW WESTINGHOUSE-PARSONS STEAM TURBINE. 
is filtered once per month and about 2% gallons replaced by fresh 
oil, the old oil then being used in other machinery. 

ECONOMY TEST OF TURBINE. 
Duration of test, 1 hour. 

; sk. H. F. 551.1 417.9 293.7 
Load PPA L EERO SURE { Kw. 411.12 311.72 219 
Steam pressure SROOEE. 6.02855 155.2 147-5 155 
Ventam. . ...... actual : 26.05 26 26 
‘ ere 27.05 27 27 
Superheat, F°, Throttle ...... 97.6 104.2 103.1 
speed, R.P.M. .......... 3481.8 3508.7 3530 
Total water, lbs. ....... 7425 5780 4272 
Steam per E. H. P. hour 13.47 13.83 14.54 


Owing to the fact that the rotating parts are entirely supported 
by oil films, whatever heat is generated is due entirely to fluid fric- 
This is removed from the oil as it leaves the bearings by 
passing it through a pipe coil cooler located in the bedplate of the 


tion. 


turbine. Recently the somewhat novel procedure has been adopted 
in this plant of drawing the supply of feed water for the boilers 
through the cooling coils of the turbines, thereby reclaiming the 
cooling water which would otherwise constitute a waste unless used 
for some other purpose. 

At present the peak load upon the plant is far below even its 
normal capacity. Ultimately, however, overload capacity will be 
more necessary. 
bines are equipped with secondary valves, which admit high-pres 


come In order to provide this capacity, the tu 


sure steam into an intermediate stage of the turbine. They are ar- 
ranged for operation by hand and enable the machines to sustain 
an overload of over 50 per cent. when operating condensing, or full 
load when exhausting into the atmosphere. 
Approximate dimensions of units are 18 ft. 1014 in. in 
ft. in width and 7% ft. in height. 


operating at 160 pounds boiler pressure and 27-in. vacuum referred 


length, 4! 
The turbines are designed for 
to 30-in. barometer. 

Their performance under trial as determined in the testing floor of 
the boilers under the supervision of the company’s engineer, is re- 
corded in the accompanying table, and shown graphically in the ac 
Fig. 4. 


companying curves, 
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The generator is driven by a turbine through a flexible coupling, 
thus permitting its removal without disturbing the turbine adjust- 
ment. It is of the rotating-field type, separately excited. The field 
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FIG. 6.—PLAN OF AIR PUMP ENGINES AND PUMPS. 


is built from a solid steel forging slotted longitudinally for the recep- 
tion of strap copper windings, which are firmly held in place by brass 





WORLD anp ENGINEER. 








VoL. XLIV, No. 10. 


supported upon a trussed steel tower, 9 ft. x g ft. x 29 ft. high, car- 
ried by a brick foundation, which also forms the hot well. Both the 
tail pipe and drip pipe from the air off-take are water-sealed in the 
hot well. Overflow water returns to the river through a tile conduit. 

It is well known that in a condenser some provisions must be made 
for extracting from the condenser shell or cone the entrained air 
which is carried over in the feed water, and in the case of jet con- 
densers, in the cooling water. Recent practice points to the use of 
an independent steam-driven air pump for this purpose. In this 
plant all auxiliary machinery is in duplicate. Each set has a capacity 
equivalent to two-thirds that of the plant. It consists of a dry air 
pump of the Weiss type, as shown in Fig. 6, coupled tandem to a 
horizontal single-cylinder steam engine, which also drives, through 
belting, a Bibus rotary water pump delivering cooling water to the 
condenser. A throttle governor equipped with a friction speed-chang- 
ing device controls the speed of the engine, which has a simple un- 
balanced slide valve and runs non-condensing, the exhaust steam 
being used for heating the feed water. This arrangement is adopted 
as it insures considerable saving and renders unnecessary the use 
of a high duty engine for driving the auxiliary machinery, the latent 
heat of the steam used being largely returned to the boilers. 

The rotary pumps are located in a pit several feet below the base- 
ment floor in order to reduce the suction lift. They draw water 
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retaining wedges. Its periphery is turned smooth to reduce windage 
and noise. The armature is wire-wound, the neutral point being 
brought out to the terminal board. 

A duplicate set of exciter units is provided, each of 25-kw ca- 
pacity (see Fig. 5). One is direct-connected to an 8%4-in x 8-in 
Westinghouse Standard engine; the other to a 40-hp Westinghouse 
type C induction motor. Under ordinary lighting load, the motor 
driven exciter is found to secure sufficiently good regulation to the 
system. The engine-driven exciter is, however, provided for relay 
purposes and for use during periods of heavily fluctuating loads. 
With the independent engine-driven exciter, the cumulative speed 
variations unavoidable with the motor-driven exciter are, of course, 
eliminated 

The selection of the Weiss barometric type of condenser for oper 
ating this plant was the outcome of an investigation into this subject 
by the engineers. The feed water supply is drawn from the city 
mains and is quite free from chemical impurities calculated to cause 
As water costs somewhat under 9 cents per 
On the other 


hoiler encrustation. 
1,000 gallons, the expense for feed water is nominal. 
hand, cooling water from the river is contaminated with impurities 
which would be These 
points, together with considerations of operating cost and mainte- 
nance, led to the adoption of the barometric type. 

lhe condenser is located just outside the power house wall, some- 
what nearer its auxiliaries than the turbines (see Fig. 1). It is 


liable to cause trouble in condenser tubes. 


from the river through 740 ft. of 14-in. main, discharging directly 


into the condenser through a 12-in. riser. 
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FIG. 7.—POWER CONSUMPTION OF CONDENSING AUXILIARIES. 


The entire condensing equipment was designed and built by the 
Southwark Foundry & Machine Company, Philadelphia. It was 
guaranteed to handle 400 pounds of steam per minute with in- 
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jection water at 70° F., and to maintain a vacuum of 27 in., referred 
to 30-in. barometer, requiring under these conditions about 24 pounds 
of injection water per pound of steam condensed. 

Tests recently conducted upon the condensing equipment, with 
the object of determining the power required under various condi- 
tions, reveal some interesting facts. Under the heaviest load, which 
was, however, but little over half load upon one turbine unit, the 
total indicated power in steam cylinder of the auxiliary engine, ex- 
pressed in percentage of the total output of the generating units, 
was less than 3 per cent. At full load on one turbine the power put 
into the auxiliaries, as estimated from readings under present load, 
is 2.5 per cent. From observations taken at several loads, the aux- 
iliary power input decreases in nearly inverse proportion to the load 
(see Fig. 7), and it is, therefore, probable that under full station 
load the power consumption would be less than 2 per cent. of the 
power delivered at the switchboards. These tests were carefully 
conducted and leave no doubt as to the fallacy of the widely accepted 
opinion concerning the large amount of power supposed to be con- 
sumed by auxiliaries. With a properly designed condensing plant, 
this power can be kept to a low figure, as here proven. 

During the winter a vacuum of 28 in. has been readily maintained, 
and at the present time, with injection water at 75°, 27, 28-in. vacuum 
is readily maintained throughout the heavy load, which, however, is 
far below the rated load to be carried. The condenser and piping, 
both atmospheric and exhaust, is built of riveted sheet steel, calked 
under vacuum, with the exception of the free exhaust. Plain rubber 
gaskets are used with riveted flanges, and the ends of the pipe peened 
over. At the top of the 30-in. exhaust riser is a balanced atmospheric 
relief valve, set to open at a few pounds pressure. All exhaust 
piping is provided with long radius bends, intended to eliminate as 
far as possible the loss of vacuum between turbine and condenser, 
occasioned by friction and eddies in the somewhat circuitous path 
of the steam. 

The operation of the boiler plant has been simplified to such a 
degree that at any one time two men can operate the entire plant. 
The coal is handled entirely by machinery, and the removal of ashes 
is, under the conditions, a simple operation. A notable feature in 
the design is the location of the steam header in the basement of 
the turbine room and the chimney flues beneath the boilers, thus 
doing away with the discomfort and crowding due to steel plate 
flues back or above the boilers. The compactness secured by this 
arrangement is well shown in the accompanying sectional elevation. 
Babcock & Wilcox boilers with forged steel headers are installed, 
each of 300-hp capacity, set two in a battery. They are suspended 
from steel girders resting upon latticed channel columns placed out- 
side the boiler setting so-as to be entirely free from heat stresses. 
No passageway in the rear of the boilers is provided; instead, ample 
sized doors opening into the rear through the sidewalls of the setting. 

While repair work is being conducted, a heavy steel plate damper 
closes the draft opening to the main flue below. Each safety valve 
has its discharge piped upward through the roof in order to keep the 
boiler room clear of escaping steam. 

Cambria semi-bituminous coal is used, obtained at a 
figure from mines near by. A sample recently tested showed a 
calorific value of 14,600 B.T.U. per pound of dry coal, or 15,000 
B.T.U. per pound of combustible, with 7 per cent. to 8 per cent. ash 
In order to burn this fuel successfully, large combustion chambers 
are used built into the boiler setting and fitted with Murphy auto- 
matic inclined grate stokers. Coal gravitates as required from the 
bunkers above through 12-in. chutes, the controlling valve being 
Ashes similarly gravitate into ash cars in the 


nominal 


usually left open. 
tunnel below. 

In accordance with the most modern practice, a moderate degree 
of superheat has been provided for by the use of Babcock & Wilcox 
coil superheaters located within the boiler setting and directly in 
the path of the gases. With this arrangement, a superheat of 60° to 
90° at the turbine is obtained, the superheat increasing with the 
steam demand. In case of leaks or other troubles, the superheaters 
may be cut off by suitable valves and saturated steam supplied 
directly to the turbines. 

Extreme simplicity characterizes the high-pressure piping system. 
Its dead weight is supported entirely by flexible iron hangers, and 
it is anchored at one point only—the center of the header. Long 
radius bends provide ample opportunity for expansion and contrac- 
No valves are used to section the header, 
Live steam drips 


tion in all directions. 
which forms the lowest point of the steam system. 
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are, therefore, tapped in at intervals to remove condensation when 
saturated steam is used. The drains are controlled by Bundy traps, 
which also drain the 5-in. Cochrane separators protecting each tur- 
bine. Extra heavy pipe fittings are used throughout, with corrugated 
copper gaskets, further sealed by thin sheet rubber. All live steam 
piping is covered with 85 per cent. magnesia of about 1% in. thick- 
ness. 

No auxiliary steam main is provided, all auxiliaries being driven 
either from the main line or from a 4-in. extension thereto. Feed 
water and air pumps operate under full boiler pressure, but the ex- 
citer uses steam at 80 pounds pressure, secured by a Foster reducing 
valve. 

All boilers are fed by a duplicate set of 12-in. x 7-in. x 16-in. 
Epping & Carpenter duplex steam pumps of the outside-packed 
plunger type, taking their suction from a Cochrane open heater, 
which receives the exhaust steam from all auxiliaries. A 4-in. 
blow-off main connecting with each mud drum through a 2™%-in. 
angle valve discharges into a 30-in. standpipe anchored to a concrete 
base. This is designed to act as muffler and condenser. Draft is 
supplied by a steel stack 10% ft. in diameter and 200 ft. in height, 
with a flare base 14 ft. in diameter. It is anchored to a massive con- 
crete foundation by means of gusset plates riveted to the shell. The 
stack is lined to the top. As before noted, it is of sufficient size 
for twice the present boiler capacity. A single stack was used in 
order to obtain increased draft and to carry the products of com- 
bustion to a sufficient height. 

The arrangement of the coal-handling system is shown in outline 
in the accompanying section, Fig. 8. The coal, usually run of mine, 
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FIG. 8.—MOTOR-DRIVEN COAL CONVEYORS. 


is first crushed and then elevated to a horizontal scraper conveyor, 
which extends over the bins through their full length. Slides at 
frequent intervals secure proper distribution of the coal in the bins 
This apparatus was built by the Link-Belt Engineering Company. 
It is driven by three-phase Westinghouse constant-speed induction 
motors, with proper speed reduction. A 20-hp motor on the boiler 
room floor operates the crusher, a 10-hp motor located in the monitor. 
the elevator, and another 10-hp motor, the conveyor. With this 
equipment 30 tons of run-of-mine coal may be crushed and stored 
per hour. As the bins have a capacity of 200 tons, ample storage 
capacity is available for several days’ stoppage of coal supply. 

All generators, exciters and distributing circuits, also the motor- 
driven auxiliaries in the station, are primarily controlled by a 12- 
panel blue Vermont marble switchboard, shown in Fig. 5, which 
was built and installed, together with all other electrical apparatus, 
by the Westinghouse Electric & Manufacturing Company. The 
switchboard is set a distance of 6 ft. from the wall, giving ample 
room for working in the rear without danger. Its essential features 
are the use of round-dial, long-scale instruments, duplicate four- 
wire buses and four-pole, double-throw oil switches, those on the 
distributing panels having circuit-breaker attachment. Three am- 
meters are employed, with series transformers, in the three phases 





380 ELECTRICAL WORLD anp ENGINEER. 


of each circuit. Polyphase recording wattmeters record the output 
of the station, exclusive of motor-driven auxiliaries, and static 
ground detectors indicate the condition of the lines. The double bus 
permits the shifting of connections in case repairs are being made. 

One panel is devoted primarily to single-phase circuits; the other 
to are circuits. On the former, the shifting of feeder connections, 
to properly balance the load, is accomplished with insulated plugs, 
a special interlocking device preventing the short-circuiting of the 
phases by insertion of the plug into the wrong socket. This panel 
accommodates three single-phase circuits or two three-phase circuits. 
The are panel is also equipped with plug sockets accommodating 
six single-phase circuits. Both have three ammeters for indicating 
the balance, and oil circuit-breakers for primary control. At present 
the alternating-current arc system is supplied by a 50-light General 
Electric constant-current transformer. Alternating-current, series 
enclosed lamps are used, running on about 7.5 amp.* 

All outgoing feeders are protected by 40-amp. choke coils, one 
in each lead, with two 1,100-volt Westinghouse lightning arresters 
in series to ground. These feeders, after leaving the building, are 
carried on latticed steel towers along Broad Street to the junction 
with the main line. 

Very complete records of all the important points relating to the 
generation and distribution of steam and electricity and of station 
cost and up-keep are maintained. In addition to the usual voltmeter 
and wattmeter readings for generators, exciters and feeders, Bristol 
gauges are employed for recording the changes in steam pressure, 
vacuum and bus voltage. Temperature readings are taken of (a) the 
steam at turbine throttles, (b) feed water at boilers, (c) incoming 
and outgoing condenser water, and (d) the temperature of air deliv- 
ered to the dry air pumps. The recording meters are checked at 
intervals, and the charts furnish a valuable record of the character 
of service rendered by the plant. 

It is a rather remarkable fact that the regular operating force 
during the night or load run consists of only three men, an engineer 
stand-by” run, 


“ 


and a fireman, with one assistant. During the day or 
one man attends to the plant, making such repairs as are necessary. 
With the entire plant in service, the force will probably be increased 
to four night men. This, for a 2,000-hp plant, furnishes a striking 
illustration of one of the many economies of modern station ap- 
paratus and serves to emphasize the fact that in the substitution of 
machine power for manual labor not only is the operating efficiency 
improved, but the running expenses are materially lowered. 

The Citizens’ Light, Heat & Power Company is controlled and 
operated by local capital. The two plants of the Citizens’ Company 
are under the management of Mr. J. W. Reeves. 


Southeastern Kansas Telephone Association. 


The Southeastern Kansas Telephone Association held a very in- 
teresting and important meeting at Galena on August 15. The prin- 
cipal object of the meeting was to discuss plans to put the inde- 
pendent toll line system in the eight counties in that part of the 
State and the northeastern part of the Indian Territory in shape 
to connect with the Kinloch Long-Distance Telephone Company, at 
Joplin, Mo., and Pittsburg, Kan. Plans for better and more ex- 
tended farm telephone service were also discussed. 

The territory covered by this association includes Chautauqua, 
Elk, Wilson, Montgomery, Neosho, Labette, Crawford and Cherokee 
Counties in Kansas and the Indian Territory lying north and east 
of the Arkansas River, and at the meeting on the above date the 
companies occupying this territory agreed to parallel their existing 
circuits with a sufficient number of No. 10 copper metallic circuits 
to enable them to connect with the Kinloch Long-Distance Company 
and give service to St. Louis and the east and Kansas City and the 
north. They also decided to establish a clearing house for the pur- 
pose of establishing uniform rates and adopting a system for han- 
dling the business interchanged among themselves as well as busi- 
ness to points outside this district. 

The plans, when completed, will give the Galena-Joplin lead and 
zine district. the coal district and the gas and oil district first-class 


independent toll service. 








*About 350 direct-current enclosed urcs are supplied from the Vine Street 


plant. 
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The German Electrical Exhibits at the World’s Fair.—I. 


By Franz WELz. 

N viewing the exhibits of Germany at the St. Louis Exposition, 

| as far as electricity is concerned, it must be borne in mind that 

for several reasons a large part of the products of the great elec- 
trical firms of Germany was naturally excluded from being exhibited 
at St. Louis. On the one hand the large-sized electrical machinery 
was kept away from St. Louis on account of the great expense and 
difficulty in transporting such heavy pieces of machinery so long a 
distance over land and sea; on the other hand, the question of the 
impossibility of selling electrical goods of German manufacture in 
this country had very much to do with the lack of the large type of 
German electrical machines at the Exposition; and the fact that 
Germany has no market is certainly the main reason why the smaller 
standard electrical machines and apparatus of German make are 
hardly represented at St. Louis. 

The German electrical exhibits are, therefore, restricted to a care- 
fully chosen selection of the latest types of electrical apparatus and 
instruments for scientific and practical use, covering the whole field 
of the study and application of electricity, and some of the promi- 
nent pioneer work of recent date of German engineers is shown 
and carefully illustrated by photographs, pictures, detail drawings, 
curves and diagrams. The number of exhibitors amounts to about 
sixty, comprising the most noted men and firms. The electrical ex- 
hibits have been collected under the direction of the German Ministry 





FIG. I.—EXHIBIT OF THE LAND UND SEEKABELWERKEN, KOELN. 


for Schools and Education, with the assistance of the German Society 
for Optics and Mechanics, and the organization of the section for 
Scientific Instruments was in the hands of Prof. Dr. Lindeck, Ber- 
lin, whereas the electrochemical section was organized under the 
supervision of Prof. Dr. Harries, Charlottenburg, and Prof. Dr. 
Nernst, of Gottingen. The gentlemen in charge of the exhibits in St. 
Louis are Dr. H. A. Kruess, Dr. Zwingenberger and Mr. A. Wirth. 
In selecting the exhibits the greatest importance was laid on the con- 
dition that all apparatus and instruments should be of the very latest 
type and of special electrical and scientific value. In order to avoid 
a repetition of the German electrical exposition at Chicago, in 1893, 
it was not deemed fit to have any historical features at the display at 
St. Louis, and there is even no attempt made to demonstrate sys- 
tematically by means of the exhibits the progress in the electrical 
science in Germany within the past ten years. 

Following the grouping of the “Official Classification,” we find that 
Germany has sent to St. Louis no generators, alternators, motors 
or transformers of huge size or of new constructional features, and 
the German practice of machine construction and building of big 
electric central stations is merely illustrated by a collection of 
pictures, drawings and maps, of which those of the “Allgemeine 
Elektrizitats Gesellschaft, Berlin,” representing their Berlin central 
stations, are the most interesting. The firm of Siemens & Halske, 
of Berlin, has on exhibition several types of its current trans- 
formers for potentials up to 30,000 yolts. This is the only German 
transformer exhibit at the Exposition in the field of electric trans- 
portation, the “Studiengesellschaft ftir elektrische Schnellbahnen, 
Berlin,” gives testimony of the splendid work done by its engineers 
in a collection of pictures of the electric high-speed railway equip- 
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ment, Berlin-Zossen, together with an exact report of the tests and 
the results obtained. The “Langen” monorail suspended electric 
railway system, as applied between Barmen and Elberfeld, and pro- 
jected for the city railways of Berlin, Hamburg and London, is also 
represented by twenty fine pictures and detail drawings bringing 
forth very strikingly the main features of this new system. As to 
equipments for building electric street car lines, we find in the exhibit 
of Siemens & Halske, Berlin, an apparatus for measuring the re- 
sistance of rail joints. This apparatus does not allow a direct reading 
of the resistance in ohms, but gives a comparison of the joint resist- 
ance with the resistance of a continuous piece of rail, from which 
In the 
line of cables for electric light and power transmission we find a 


the true resistance can be obtained by a simple calculation. 


very attractive and interesting exhibit of the “Land und Seekabel- 
werke,” of Koeln-Nippes, as illustrated in Fig. 1. One of the most 
interesting pieces of this exhibit is a cable ring for an actual service 
pressure of 50,000 volts. 
is of 10 sq. mm. section per conductor. 


The cable, designed for three-phase service, 
the 
conductors is not more than one and one-half inches. Instead of 
using rubber for insulation a special insulating band, impregnated 


The distance between 


with a mass of the highest insulating qualities, surrounds the wires. 
The three conductors are twisted in certain intervals and all three 
wires are surrounded by a three-quarter-inch layer of the same in- 
sulating material, then come two covers of lead, protected by an 
iron band armor and finally covered with impregnated rope. The 
outside diameter of the cable is three and one-half inches. At the 
Diisseldorf Exposition, in 1902, there was half a mile of this type 
of cable installed for the light and power transmission and this was 
in actual service under the pressure of 50,000 volts during the whole 
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exposition without any breakdown occurring. 
the were 
under a pressure of 100,000 volts. 


same time tests made with 











Besides a collection of 
samples of different cables, which are very neatly prepared 
and arranged, the attention of the visitor of this exhibit 
is attracted by some fine types of high and low-tension 
junction boxes, terminal heads, cable joints, T joints and one cable 
branch box with switch. 


CABLE 


The latter apparatus is typical for cable 
work as it is done in Germany and everybody concerned in this 
matter must admit that all these appliances have been worked out 
with great thoroughness and technical skill, guaranteeing the abso- 
lute safety of the cable line. In this connection it must be remem- 
bered that overhead lines are out of the question in many cases, so 
that cables have to be used more extensively even for long-distance 
transmission. We see that it was to a very large part the necessity 
for cables which has caused the high development in the art of their 
manufacture. Another new feature in the high-tension field is shown 
by this company in its so-called “protection cable drums,” which 
are inserted, as shown in the diagram, Fig. 2, at the point where 
The object of the ar- 
rangement is to protect the cable from static discharges taking place 
in the overhead line. 


the cable line goes over to an overhead line. 


In the “Electrochemistry” group Germany is very creditably rep- 
resented by a great number of the latest and finest laboratory ap- 
paratus as well as apparatus for technical use, and there are on ex- 
hibit a large collection of samples of chemicals derived from elec- 
trolytic processes. One of the most interesting pieces of apparatus 
is a modern Siemens & Halske ozonizer, as it has been used by Prof. 
Dr. C. Harries, of the First Chemical Institute of the Berlin Uni- 
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versity, for the oxidation of different kinds of organic substances. 
The ozone in this apparatus is produced by electrical high-tension 

concentric cylindrical surfaces through 
Figs. 3 and 4 illustrate the apparatus as it 


discharges between two 
which air is circulated. 

is used for the purifying of water. 
iron tank closed tightly on the upper and lower end by a case-shaped 


The apparatus consists of a cast 





FIG. 3.—SIEMENS & HALSKE OZONIZER. 


lid. 
and lower lids, so that the middle chamber is made water-tight. In 


In this case are mounted ten glass tubes placed into the upper 


service, the tank is filled with water, which partially serves for cool- 
ing purposes and partially as conductor for the electrical current. In 
the interior of the glass cylinders are mounted the so-called inner 
poles in such a way that an equal distance is kept between the same 
and the glass cylinders. These inner poles are joined together by 
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A—Upper Lid. F—Insulating Plate. 


B—Lower Lid. G—Water Inlet. 
C—Tank. H—Water Outlet. 
D—Inner Pole. I—Ozone Pipe. 


E—Glass Cylinder. 


FIG. 4.—OZONE APPARATUS OF SIEMENS & HALSKE. 


an electric conductor and connected to one pole of the high-tension 
transformer; the other pole of the same is connected to the tank, 
closing the circuit through the water to the glass cylinders.. The 
50-cycle transformer, which is connected on the primary side to 120 
volts and steps the voltage up to 10,000 volts, is of special construc- 
tion, the primary side being in circuit with a rotating interrupter 
of the commutator type, with eleven segments and running at 800 
r.p.m., being fed through a 110-volt, direct-current circuit. If the 
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transformer is excited at a certain voltage, so-called quiet electric 
discharges take place between the glass cylinders and the inner poles 
and a violet light effect without visible sparks appears in the air 
space. The air to be ozonized after being submitted to a drying 
process, is brought into the apparatus by a motor-driven blower. 
The ozone developed by this process accumulates in the upper lid 
of the tank and is conducted from there through pipes to the sterili- 
zation tower, where it is forced through the water to be treated. 
The result of the application of ozone to the water is that practically 
all bacteria and putrefying substances injurious to health are killed 
and the water leaves the apparatus entirely colorless, meeting all 
requirements of hygiene. 

After having built a small ozone water works for testing purposes, 
the Siemens & Halske Company installed this system of water puri- 
fying on a large scale at the cities of Wiesbaden-Schierstein and 
Paderborn and the works there have proven that this system gives 
excellent results for any size of installation and in any respect as 
to its technical part and as to its chemical and bacteriological qual- 
ities, 

This type of ozone apparatus has also found an extensive use for 
bleaching of yarn. The process is as follows: The yarn, after 
having been submitted to a short treatment with chloride of lime, 
is hung up in a room where it is treated with the ozone. The ad- 
vantage of this process is that the time for the bleaching can be 
shortened very considerably. 

Among the other exhibits in this section the following may be 
mentioned as interesting: Four showcases with a collection of ap- 
paratus of Prof. Dr. Ostwald, of Leipzig, of which a complete chem- 
ograph, an apparatus for the determination of the conductivity of 
different electrolyses and an apparatus for measuring e.m.f. by the 
compensation method, made according to the indications of this 
prominent scientist is of special interest. Another showcase con- 
tains two dielectric apparati with a Tesla transformer made by W. 
Schmidt, Giessen, in conformity with the instructions of Prof. Dr. 
Drude, of the University of Giessen. A very impressive exhibit, 
distinguished by the neatness of its appearance and the skillfulness 
of its arrangement, is an “electrochemical working place,” being a 
true copy of the equipment at the Electrochemical Institute at Gottin- 
gen, which is under the direction of the inventor of the much- 
admired Nernst lamp. 


This working table is illustrated by Fig. 5. 





FIG. 5.—LABORATORY OF ELECTROCHEMICAL INSTITUTE, GOTTINGEN. 


The back wall of this working place is formed by a switchboard con- 
structed by the firm of Gebr. Ruhstrat, of Gottingen, with ammeters 
and voltmeters, a galvanoscope (built as zero instrument), a series 
of double resistance for 0.2 amp., 3,000 ohms; 1.5 amp., 175 ohms, 
and one for 4% amp., 220 ohms. On the table are a number of in- 
struments as they are used in modern electrochemical laboratory 
work, of which may be mentioned a decade rheostat and a precision 
voltmeter, of Hartmann & Braun, Frankfurt; an apparatus made by 
W.- Apel, Gottingen, according to instructions of Prof. Nernst for 
the determination of the dielectric constant; a mercury voltameter 
made after Danneel, and a collection of apparatus from R. Mittel- 
bach, Gottingen. Of the last the following are especially interest- 
ing: An apparatus of Nernst for “concentration chains,” an ap- 
paratus of Glaser for the determination of the decomposition volt- 
age, etc.; an apparatus of Prof. Dr. Abegg, Breslau, for measuring 


WORLD anpd ENGINEER. 





VoL. XLIV, No. 10. 


directly the mobility of the ions; a large collection of Prof. Elbs, 
Giessen, comprising an apparatus for the electrochemical reduction 
of compounds of nitrogen in alkalic solutions; an apparatus for the 
electrochemical reduction of kentone and an apparatus for the elec- 
trochemical production of the tetrachloride of lead. Prof. Dr. Coehn, 
of Gottingen, shows on this working table some peculiar precipitates 
of carbon, and Prof. Dr. Ruff, Berlin, exhibits his apparatus for the 
electrolytic production of calcium. 

In two special showcases are found two sets of apparati of Prof. 
Dr. A. Classen, of Aachen, for different quantitative electroanalyses 
employing current from an accumulator and the same apparatus for 
the use of 110-volt current from the mains. In three showcases are 
exhibited twenty-four pieces of apparatus of highest scientific value, 
as they were used by the late Dr. Liipke, of Berlin. Among these 
is seen a device for the demonstration of the convertibility of chem- 
ical energy into electrical energy. Under the scientific instruments 
for use in electrochemistry are found a universal measuring bridge 
of Prof. F. Kohlrausch for direct reading of resistance in ohms and 
specially built for measuring resistance of electrolytes by means of 
alternating current, a telephone and a drum-measuring bridge of 
the same inventor. These two latter apparati are built by Hartmann 
& Braun, Frankfurt. 

In order to give a full conception of the present standing of elec- 
trochemistry, its extensive application and great importance in mod- 
ern life, we find, besides the above apparatus, an almost complete 
collection of samples of elements and compounds produced by elec- 
trochemical processes. In addition to the common metals precipi- 
tated by means of current there are found also the more rare metals, 
Cer, Didym, etc. The inorganic salts, as mostly used in technical 
chemistry, are fully represented. The organic preparations are in- 
teresting to the expert, inasmuch as they prove that the production 
of organic compounds is restricted almost entirely to those obtained 
by electrochemical reduction. The direct electrolytic oxidation of 
organic substances has not yet attained the same extensive applica- 
tion, and the difficulty seems to lie in the inability to arrest the oxida- 
tion at the desired limit in order to avoid the decomposition of the 
organic substance, which takes place if this limit is exceeded. 


iw 
> 





Stone Wireless Telegraph Patents. 


By A. FrepeRIcK COLLINS. 
BATCH of nearly forty patents, for apparatus and methods, 
A has been issued to John Stone Stone for further improve- 
ments in wireless telegraphy. The specifications treat chiefly 
of resonant and co-resonant systems, with many varied references 
to arrangements of lesser importance. 

As may be imagined by those who have followed Mr. Stone’s work, 
there is little that represents invention as we understand the word, 
but the numerous combinations of open and closed circuit oscilla- 
tors and resonators seem to be a kind of by-product of deep and 
logical reasoning. 

The patents under consideration are numbered consecutively from 
767,970 to 768,005, and it would, therefore, be quite impossible within 
the limits of this article to give more than a brief résume of the 
purposes set forth in those specifications deemed the most important. 

Beginning with the first issue, there is information relating to an 
apparatus patent, and which has for its object the transmission and 
reception simultaneously of wireless telegraph signals. The theory 
upon which this phenomenon is based “depends upon the fact that 
if in a vertical conductor lying in a plane equidistant at all points 
from two other vertical conductors, there will be developed electrical 
oscillations which in the last-named aerials will be equal in ampli- 
tude and phase, and if the effects of these oscillations upon a receiv- 
ing device be opposed to one another their resultant effect upon 
the receiving device will be nil.” 

The arrangement for the fullfilment of the above conditions is 
shown in Fig. 1, and consists of a combination embodying the prin- 
ciples of an induction balance and, according to the inventor, it has 
been shown that two vertical receiving wires will be incapable of 
receiving signals from any transmitting station in their equatorial 
plane, but will in general be capable of receiving signals from sta- 
tions otherwise located. 

Following these are several patents interesting in virtue of the fact 
that the idea of utilizing for an electric wave detector, a bolometer, 
an instrument heretofore chiefly employed for measuring minute 
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differences of temperature by changes in its electrical resistance. 
The bolometer in its present state of development is a marvelously 
sensitive instrument for the detection of exceedingly feeble radia- 
tion and will masure accurately to less than one ten-thousandth of a 
degree Fahrenheit. 

In one of the paragraphs it is pointed out that the bolometer has 
been used for the measurement of dielectric constants and is espe- 
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FIG. I.—APPARATUS FOR SIMULTANEOUS WIRELESS TELEGRAPHY. 


cially suitable for the detection of electric waves of lengths longer 
than those of light, i. e., Hertzian waves. To quote from the speci- 
fications, when the bolometer is used to detect electromagnetic radia- 
tions of wave lengths, great compared to those of radient heat, the 
electric waves cause a current to be set up in the bolometer wire. 

The energy of the current oscillations is converted into heat 
in the wire of the instrument, raising its temperature, thereby in- 
creasing its resistance and unbalancing the bridge or induction 
balance, of which it forms a part. When the bolometer is used as 
an electric wave detector, the thermal time constant of the wire 
must be small compared with those heretofore used, so that it may 
indicate the impulse quickly and be restored for the succeeding 
impulse, hence, the wire is made small, so that its specific heat 
capacity is small. 

Following this is a description of its use in combination 
wireless telegraph circuits, all of which is interesting in view of the 
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FIG. 2.—METHOD OF INCREASING THE EFFECTIVE RADIATION OF ELEC- 
TROMAGNETIC WAVES. 


fact that both the Fessenden hot wire barretter and the bolometer 
serve to indicate the presence of electric oscillations through the 
minute variations of temperature in a wire of almost microscopic 
diameter. 

In his method patents “of increasing the effective radiation of 
electromagnetic waves,” Stone adduces additional information re- 
garding the theory of sliding half waves, which he states were dis- 
covered by Blondel in 1898; the invention for producing the above 
noted increased radiation consists of “artificially increasing the nat- 
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ural conductivity of the earth or other media in the immediate 
vicinity of the base of the transmitting aerial wire and maintaining 
said surface in a constantly conducting state.” 

To successfully carry out this scheme in practice is an exceedingly 
simple matter, and it may prove of value where the radiator system 
is placed on land, especially if the soil immediately surrounding it 
is in a dry condition. This invention consists of a wire netting 
having a large mesh laid on the surface of the ground, so that it 
completely surrounds the aerial wire with which it is connected, and 
one of the conditions imposed by the designer is that the artifice 
has a radius at least equal to one-quarter of a wave length. The 
arrangement is shown in Fig. 2. 

Among the batch of patents are a large number simply designated 
“space telegraphy,”’ which relate chiefly to methods for obtaining 
selective signals by projected waves of predetermined frequency and 
of predetermined group or wave train frequency; others describe 
circuits for producing persistent trains of electric waves, and again 
some treat of means whereby waves of constant amplitude may be 
developed in an elevated conductor; all of these are of great value 
in the elucidation of resonance phenomena, but which seem as 
little likely to bring forth actual selective wireless telegraphy as 
those that have passed before based upon purely syntonic principles. 

Of specific devices other than those cited above, adapted to sending 
and receiving apparatus for wireless telegraphy is the thermo-elec- 
tric couple, which Stone shows how to use as a wave detector; an 
adjustable spark-gap in a vessel containing a gas under pressure 
greater than that of normal atmospheric pressuge ; a novel method of 
constructing towers and masts for the suspension of aerials “so that 
there shall be no mechanically continuous portion of the structure 
whose length shall be more than a small fraction of one-half the 
length of the waves to be radiated.” 

One of the simplest devices and one that may finally supplant the 
high aerial wire systems which now form such a vital factor in 
long-distance transmission is embodied in the specifications, No. 
767,986, 767,988, 767,989 and 767,999. By referring to the diagram 
Fig. 3, it’ will be observed that A represents an alternator having a 


fe) Vv 


| 











+ Z 
FIG. 3.—SUBSTITUTE FOR ANTENNA. 


key, K, and the primary of the transformer, M’, in series. The 
secondary of the transformer forms a closed oscillating circuit 
through the condenser, C, the inductance, L, and the primary, /,, of 
the oscillating-current transformer, M, of which /, represents the 
secondary coil. 

The terminals of the latter are connected to the usual earth plate, 
E, and to a short aerial joined to the center of a large metallic plate, 
V, which may be of any form, although a circular form is preferred, 
but in any case the capacity must be parallel to the earth and 
“whose diameter and consequently whose periphery is preferably 
great compared to its distance from the ground.” Then follows the 
theoretical considerations upon which this. substitute for the lofty 
aerial is based, as well as claims covering the method of developing 
electric waves, consisting of forced oscillations in a conductor of 
large area placed parallel with the earth. 

One of the features embodied in Stone’s patent specifications and 
which every inventor might follow to his own profit, and the saving 
of time to others, is the inclusion of a bibliography in the text of 
subjects under consideration. For instance, in the matter of the 
sliding wave theory there is given: BLoNpEL, Comptes Rendus, 
Nantes, August 11, 1898; Broca, Société Francaise de Physique, 
Paris, May 5, 1899; Taytor, Electrical Review, London, May 12, 
1899, and other authors and publications, so that it becomes an easy 
matter to determine the authorities for statements made and where 
their papers may be found, which is a most excellent practice. 
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Telegraphs and Telephones in Great Britain. 





The issue of the Postmaster-General’s report is the final install- 
ment of the annual batch of information regarding the work of 
telegraphs and telephones in Great Britain. Dealing with telegraphs, 
the current report notes a slight decrease in the number of telegrams 
during the year under review. The total number of telegrams was 
89,997,000, as compared with 92,471,000 for the previous year, a 
decrease of 2.7 per cent. The report says that this decrease is, no 
doubt, partly due to trade and especially Stock Exchange depres- 
sion, “but probably the principal cause is the growth of the telephone 
system. This is to be expected when it is remembered that a single 
telephone conversation often takes the place of two or more tele- 
grams.” This view of the effect of the telephone on telegraph service 
is contrary to the general idea that the telephone acts to a certain 
extent as a feeder of the telegraph system. In Great Britain, with 
the exception of one year, 1900-01, when there was a decrease of .9 
per cent., the number of telegrams has shown a steady increase 
each year. The total revenue from telegrams during the year under 
review was £2,755,732, say $13,750,000, the average value per mes- 
sage being between 14 and 15 cents. There are now in the United 
Kingdom 9,976 telegraph offices at post-offices, and 2,357 at railway 
stations and other public places. 

The report makes note of the intercommunicating system estab- 
lished in London last year, in which a switchboard of a similar 


_ character to a multiple telephone switchboard is used for directly 


connecting together the various offices in the London area. This 
cuts out a re-transmission at the central office and much improves 
the London telegraph service. Between 3,000 and 4,000 telegrams 
pass daily between the offices connected in this manner. This figure 
is of interest when it is considered that the daily telephone traffic 
of London must be about 120 times as much. 

An interesting note is given descriptive of the progress on the 
underground telegraph line between London and the north. This 
line was commenced some years ago with the object of providing a 
main line of telegraphic communication through the country which 
should be proof against interruption by storms. The line is now 
complete as far as Carlisle, 300 miles from London. A spur line 
has been laid from the main route to Leeds, and it is expected to 
extend the main line to Glasgow in the near future, and also to 
lay an underground line between Glasgow and Edinburgh. 

The report makes note of the magnetic storm of October 31, 1903. 
This storm set up earth currents of considerable extent. The dis- 
turbances continued throughout the day and seriously affected tele- 
graphic communication in all parts of the country. Devices were ap- 
plied for diminishing the effects of the storm and communication 
was kept open, but some delays occurred in disposing of the traffic, 
which, as usual on Saturdays, was very heavy and was increased by 
press messages sent in connection with three political speeches. 
Storms of this nature occur in England only at long intervals, and 
as a rule their effect is not widespread. The last occasion on which 
interruption of any magnitude occurred from this cause was shortly 
after the acquisition of the telegraphs by the State in 1870. 

Regarding wayleaves, a continual difficulty in Great Britain with 
the owners of telegraph and telephone wires, the Postmaster-General 
states that he observes with much concern a growing tendency on 
the part of local authorities to attach onerous conditions to the 
consents granted by them for the erection of overhead lines. Many 
of these are inconsistent with the statutory right of the Postmaster- 
General to use the public highway for his telegraphs, and in three 
instances during the past year it has been necessary to appeal to 
the courts. 

As regards any progress in the science of telegraphy, the report 
is completely silent. It is common knowledge that for some years 
past the post-office has been experimenting with modern high-speed 
printing telegraph systems, but so far it has not apparently been 
able to bring itself to adopt any improvement of this sort. 

A short account is given of the work of the International Tele- 
graph Conference of last year, and note is made of the success of 
the British delegates in opposing the compulsory adoption of the 
proposed “Official Vocabulary,” which had been prepared by the 
International Telegraph Bureau for code telegrams. After long 
discussion the conference finally decided that the use of words drawn 
from the vocabulary should not be made compulsory in code tele- 
grams, and the field of selection was widened by the admission of 
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artificial words pronounceable in accordance with the usage of any 
one of the eight languages from which ordinary code words may 
be selected. 

The report makes note of the International Conference on Wire- 
less Telegraphy held in Berlin last year, but states that the recom- 
mendations of the conference were not approved by the British 
delegates. These recommendations were that shore signal stations 
should be bound to exchange messages with all ships, regardless of 
the system of wireless telegraphy employed by the ships, and that 
the rate of charge for each shore station and for each ship should be 
subjected to Government control. Since the Postmaster-General’s 
report was put in press a Wireless Telegraphy Act has been passed 
which gives the post-office absolute control of wireless telegraphy in 
Great Britain and on British ships. This act was’ brought in at the 
fag end of the session, and in spite of some protest, was rushed 
through all its stages with practically no discussion. It is limited 
to two years, but it establishes a Government monopoly which it is 
very unlikely that the officials concerned will ever relinquish. 


TELEPHONY. 


The report is silent regarding the proposed Government pur- 
chase of all the telephone systems of the country, which was an- 
nounced by the Postmaster-General in the House of Commons in 
March last. The negotiations which the Postmaster-General stated 
had been begun have apparently not come to any definite conclusion, 
and no official announcement will probably be made as to the course 
they may have taken until Parliament meets again next year. It 
may reasonably be concluded, therefore, that the proposed Govern- 
ment monopoly in telephones is not likely to be established just 
at present. 

As regards post-office work in telephones, it is shown that the 
long-distance system now contains 102,000 miles of wire and han- 
dled, last year, 13,468,000 calls, giving a revenue of £325,525. The 
provincial telephone exchanges of the post-office serve altogether 6,874 
telephones, and the post-office London system 15,632 telephones. 
The total capital cost of the London system has been £1,514,300, and 
it is estimated that the actual cost of each subscriber’s line, exclusive 
of spare plant, is £41 10s., say $205. At the present time, owing 
to large capital expenditure and the low rates in force, the system 
is being run at a loss of over $250,000 a year. 

As far as financial results are concerned, the post-office makes a 
sorry showing with all its telegraph and telephone business. The 
total revenue from all sources is $18,600,000 and the total expenditure 
$23,500,000, giving a total deficit of $4,900,000. In the total ex- 
penditure there is included a certain amount of capital expenditure, 
and if this is deducted and allowance made for the interest on the 
original capital cost of the telegraph, it appears that the actual loss 
on the working of the post-office telegrams and telephones is about 
$3,000,000. 

According to the half-yearly report of the National Telephone 
Company, the total number of telephones now connected to the 
systems of that company is just short of 300,000. During the past 
half year the increase was a little under 20,000 stations. The total 
capital of the company is $52,000,000, and the annual revenue is 
now at the rate of nearly $9,000,000. The working expenses are 62 
per cent. of the income after deducting post-office royalties, which 
are at the rate of 10 per cent. on the gross receipts from exchange 
business. During the year ended December 31 last, the compan) 
paid the post-office nearly $850,000 in royalties. 

In municipal telephony there has been little new work done in 
Great Britain during the past year. The town of Hull is con- 
structing a small system for 2,000 subscribers, which is about to 
begin working. The Glasgow system gained 2,283 stations during 
the year, a considerable falling off from the previous year. The 
total number of stations in the Glasgow municipal system is now 
11,400 and the total capital cost has been $1,600,000. The National 
Company’s system in Glasgow still preserves a long lead over that 
of the municipality, having over 16,000 stations to the 11,400 of the 
municipal system. Including the three other small municipal systems 
at work, the total number of municipal telephones working in 
Great Britain is about 15,000. The total number of post-office tele- 
phones is 22,400, making the total telephones in Great Britain— 
company, post-office and municipal—337,000. The total capital cost 
of all the telephone systems of the country, including the long-dis- 
tanee wires, is approximately $75,000,000. 
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American Electrical Jurors at St. Louis. 


Prof. W. E. Goldsborough, of the Department of Electricity, at 
St. Louis, has issued the following list of American jurors in the 
Electricity Section of the International Jury of Awards at the St. 
Louis Exposition: 

Group 67, Machines for Generating and Using Electricity—W. 


V. N. Powelson, assistant general manager Union Electric Light 
& Power Company, St. Louis. H. B. Smith, professor electrical 
engineering, Worcester Polytechnic Institute, Worcester, Mass. 


M. H. Gerry, chief engineer of Missouri River Power Company, 
long-distance transmission plant, Canyon Ferry, Mont. O. T. 
Crosby, consulting electrical engineer, 43-49 Exchange Place, New 
York City. C. W. Wason, president C. P. & E. Electric Railway, 
Cleveland, Ohio. J. P. Jackson, professor electrical engineering, 
Pennsylvania State College, State College, Pa. G. F. Baum, pro- 
fessor electrical engineering, Stanford University, Cal. P. O. Keil- 
holtz, general manager United Electric Light & Power Company, 
Baltimore, Md. E. P. Roberts, consulting electrical engineer, 602 
Electric Building, Cleveland, Ohio. (Formerly professor of elec- 
trical engineering, Cornell University.) R. B. Owens, professor 
electrical engineering, McGill University, Montreal, Canada. G. F. 
Sever, professor electrical engineering, Columbia University, New 
York City. J. W. Esterline, assistant professor electrical engi- 
neering, Purdue University, Lafayete, Ind. H. H. Norris, assistant 
professor electrical engineering, Cornell University, Ithaca, N. Y. 

Group 68, Electrochemistry—Carl Hering, consulting electrical 
engineer, 929 Chestnut Street, Philadelphia, Pa. Member of Inter- 
national Juries of Award of several expositions in Europe, includ- 
ing Paris, 1900. Dr. Samuel Sheldon, professor electrical engi- 
neering, Brooklyn Polytechnic Institute, Brooklyn, N. Y. Vice- 
president A. I. E. E. C. F. Burgess, professor electrical engineer- 
ing, University of Wisconsin, Madison, Wis. 

Group 69, Electric Lighting—F. E. Drake, president 
Zinc Company, St. Louis. E. L. Nichols, professor physics, Cor- 
nell University, Ithaca, N. Y. Paul Anderson, professor electrical 
and mechanical engineering, Kentucky State College, Lexington, 
Ky. G. D. Shepardson, professor electrical engineering, University 
of Minnesota, Minneapolis, Minn. C. A. Adams, professor elec- 
trical engineering, Harvard University, Cambridge, Mass. Henry 
Floy, consulting engineer, 220 Broadway, New York. B. V. Swen- 
son, assistant professor electrical engineering, University of Wis- 
consin, Madison, Wis. Warren E. Weinsheimer, 139 Adams Street, 
Chicago, III. 

Group 70, Telephony and Telegraphy.—A. E. Kennelly, professor 
electrical engineering, Harvard University, Cambridge, Mass. W. J 
Hammer, consulting electrical engineer, 26 Cortlandt Street, New 
York City. F. B. Herzog, 51 West Twenty-fourth Street, New 
York City. J. C. Kelsey, professor telephone engineering, Purdue 
University, Lafayette, Ind. 
engineering, Washington University, St. Louis. 

71, Various of Electricity—C. R. Cross, 
Thayer professor physics, Massachusetts Institute of Technology, 
Boston, Mass. Dr. William J. Morton, 19 East Twenty-eighth 
Street, New York City. E. B. Rosa, physicist Bureau of Standards, 
Washington, D. C. Lieut.-Col. Samuel Reber, United States Army, 
Washington, D. C. F. A. Wolff, professor physics and electrical 
engineering, Columbian University, Washington, D. C. Frederick 
Bedell, assistant professor physics, Cornell University, Ithaca, N. Y. 


Lanyon 


A. S$. Langsdorf, professor electrical 


Group Applications 


Captain M. C. Buckey, War Department, Washington, D. C. Dr. 
K. E. Guthe, physicist, Bureau of Standards, Washington, D. C. 
ee ee Peet ciao 
International Electrical Congress Badges. 
The accompanying illustrations represent as nearly as may be, in 


the absence of color, the badge of the International Electrical Con- 
gress and the several special badges which have been designed to 
commemorate the visit to our shores of British and Italian electrical 
engineers. 

The Congress badge is about the size of a cent, irregular in outline, 
and is struck in bronze finished to a dull color. The subject is a 
reproduction of the main feature of the seal of the St. Louis World’s 
Fair, surrounded by the inscription, “International Electrical Con- 
gress of St. Louis, 1904.” Attached to the medal will be a ribbon 
carrying a number corresponding to that opposite the name of the 
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wearer, in the list of members in attendance to be printed daily in 
the Bulletin of the Congress The ribbons will be of seven colors 
to distinguish the various classes of members, as follows: General 
members, white; general officers, orange; section officers, pink; 
chamber of delegates, blue; delegates of co-operating associations 
and societies, Nile green; advisory committee, lavender; local com- 
mittees, lemon yellow. 

The badge of the British Institution of Electrical Engineers is, 
as will be seen by the illustration (the illustrations all being full 
size), considerably larger than the Congress badge, and in the absence 





ITALIAN, 


of color but a faint idea of its handsome appearance can be con- 
veyed. The outer rim and the enclosure of the monogram of the 
Institution are in gilt. The name of the Institute is in gilt letters 
on white enamel and the inscription, “American Meeting, 1904,” is 
in gilt letters on light brown enamel. The background of the cen- 
tral monogram is in dark blue. As may be surmised from the above 
description, the badge is extremely successful in design and in color. 

The badge of the Associazione Elettrotecnica Italiana is a very 
artistic and striking piece of work and consists of a disc of silver 
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CONGRESS. 


TOUR. 


A. I. E. E. 


BRITISH. 


about the size of a quarter dollar. On the face are the initials of 
the society in relief, enameled in red, white and green for the na- 
tional colors of Italy. On the back is a portrait in relief of Volta— 
an excellent piece of die work. The badge is carried by a button to 
fasten into the coat lapel, and it is tied with silk ribbon in the 
Italian tri-color. 

The badge of the American Institute of Electrical Engineers, 
which will be presented to those taking part in the circular Congress 
tour, embodies a neat idea. As will be seen, it consists of the regular 
Institute badge for full members, enclosed within a ring, and bears the 


inscription, “Circular Tour,” on a ground of blue enamel. 
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Independent Telephony in Ohio. 


In accordance with the plans laid down at the recent meeting in 
Columbus, Ohio, of the Ohio Independent Telephone Association, 
district meetings were held at Cleveland on August 16, at Toledo on 
August 17, and at Lima on August 18. The Cleveland meeting was 
attended by the managers of 65 independent companies in the district, 
which comprises the Counties of Ashtabula, Cuyahoga, Lorain, Erie, 
Huron, Medina, Lake, Geauga and Trumbull. Verbal reports were 
made by all the managers present. In addition to the representatives 
of the district, there were present President Beam, of the State 
W. F. Laubach, of Akron; J. B. Rhodes, of Zanes- 
Methien, of Lima; R. E. Hamlin, of Toledo; D. E 


Association ; 


G. H. 


ville; 
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Sapp, of Mt. Vernon, and Ralph Reaman, treasurer of the State 
Association. President Beam made a short address, in which he 
complimented the district on the showing it made and outlined some 
of the plans of the association. 

An executive committee consisting of one representative from each 
county in the district was then chosen with Vice-President Hoge 
at its head. The committee is made up as follows: L. Hageman, 
of Lorain; B. Hendrickson, of Medina; W. B. Woodbury, of Cleve- 
land; S. R. Newberry, of Ashtabula; Harry Grall, of Lake County; 
W. Hyde, of Trumbull County; Dr. Pomeroy, Geauga County; E. L. 
Coen, of Erie County, and Dr. Calhoun, of Huron County. The 
secretary of the organization is L. C. Norton, of the United States 
Telephone Company, Cleveland. 

At the Toledo meeting there were present about 50 superintendents 
and managers. Addresses were made by President Beam, of the 
State Association, and by others. H. P. Taylor, of the Toledo Home 
Telephone Company, was elected secretary. This district comprises 
Williams, Fulton, Lucas, Ottawa, Sandusky, Seneca, Wood, Henry 
and Defiance Counties. The same plan of organization and proposed 
work as was developed at the Cleveland meeting was adopted at 
Toledo. 

The Lima meeting was attended by about 50 delegates. President 
Beam, of the State Association, was also in attendance. The meet- 
ing was presided over by George H. Methien, vice-president of the 
district. Mr. J. B. Hoge, secretary of the United States Telephone 
Company, of Cleveland, outlined the action that should be taken 
to obtain the results aimed at by the State organization. Mr. David 
Clark, of St. Marys, was elected secretary. The district comprises 
Allen, Auglaize, Hardin, Hancock, Wyandot, Marion, Paulding, 
Van Wert, Putnam and Mercer Counties. 
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CURRENT NEWS AND NOTES. 


ELECTRICAL ASSOCIATION OF NORTH DAKOTA.—This 
association, which was organized early in the year, will hold its next 
meeting at Fargo during the first week of October. Mr. S. J. Fuller, 
of Larimore, N. D., is secretary of the association. 


ELECTRIC LIGHT ON BOSTON EXPRESS TRAINS.—It is 
stated that the New York, New Haven & Hartford Railroad Com- 
pany will electrically light its express trains between New York 
and Boston. Six trains have already been ordered to be equipped 
with the system. The company has announced plans for extensive 
improvements to its general system, which will involve the outlay 
of several millions of dollars. 


WIRELESS TELEGRAPHY ON THE PACIFIC COAST.—The 
Pacific Coast Steamship Company has decided to install wireless 
telegraphy apparatus on the steamers Queen, Amatilla and City of 
Puebla, plying between San Francisco and the cities on Puget Sound. 
As soon as the wireless station on Tatoosh Island, near the entrance 
to Puget Sound, is ready for operation the telegraph plants of the 
Pacific Coast Steamship Company’s vessels will be installed so as 
to give early news of their movements. 


CONSTANT-CURRENT SERIES MOTOR.—In the operation 
of a series-wound motor on a constant direct-current circuit, it is 
found that the motor has no definite speed for a given load. Such 
a motor exerts approximately constant torque at all speeds, due to 
the constant value of both the armature current and the field mag- 
netism. In order to vary the field of the motor with relation to 
the speed of the armature, Maurice Leblanc, according to two 
patents issued August 23, mounts a dynamo upon the shaft of the 
motor and electrically connects it to the motor in such a manner 
that at slow speeds the dynamo furnishes practically no current to 
the motor field, but as the dynamo and motor reach a predetermined 
speed the dynamo quite suddenly furnishes sufficient opposing cur- 
rent to the motor field circuits as practically to neutralize the field 
strength of the motor. By the use of a properly designed exciting 
dynamo the set may be caused to operate quite similarly to a direct- 


current, shunt motor. 
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NOTES ON ELECTRIC SERV ICE.—The United Electric Light 
& Power Company, Baltimore, is using a good educational adver- 
tising scheme. To each customer is sent once a month an illustrated 
bulletin called “Notes on Electric Service,” which contains views 
of special local interest showing various electrical installations, and 
embodies numerous suggestions as to the convenience and economy 
of electric service. Free incandescent lamp renewals are now sup- 
plied at the expense of the company, and the customers are urged 
to return all lamps when they become dim or blackened. A charge 
of ten cents per kilowatt-hour is made for general lighting and power 
service. On the first night of the recent big fire, and while it was 
fiercely raging, all of the city lamps outside of the burned district 
were lighted within a few minutes after sundown. These facts serve 
as good advertising material for a wide-awake company. Mr. 
Douglass Burnett, a rising young electrical engineer, formerly with 
the New York Edison Company, is manager of the Baltimore system. 





RAILWAY SIGNAL SYSTEM.—To Mr. J. H. Francisco, of 
Rutland, Vt., has been granted a patent for a block signal system 
which has been devised to insure absolute immunity from danger 
of collisions. To obtain the result desired, the tracks are divided 
into blocks about 1,500 ft. long, each block being provided with three 
circuits, one primary and two secondary, through a set of six circuit 
contact rails and occupying a space about 20 in. in width. Through 
these contact rails the signal-operating current is carried, one set 
of rails forming a continuous feeder circuit, and the other two sets 
being broken by insulation at the block ends. The four rails form- 
ing the two insulated block sections are connected so as to act only 
upon the closure of the circuits by the engagement of the contact 
wheels of the corresponding circuits of the locomotive equipment in 
the train moving through the block. A red danger lamp, denoting 
stoppage, is placed at the end of each block and a green caution lamp 
is located about 1,000 ft. in the rear of the red lamp. In multiple 
circuit with these stationary lamps are connected similarly colored 
lamps in the locomotive cab. A white pilot lamp burning continu- 
ously in the cab serves to indicate the operating condition of the 
supply system. When an engine enters a block, contact shoes strike 
the signal lamp rails and the rails of the supply circuit and the pilot 
lamp is lighted. Any other locomotive passing into the same block 
causes the danger lamp to give forth red light in the face of the engi- 
neer. An automatic switch circuit-closer furnishes a safeguard 
against collisions caused by misplaced switches, the act of opening 
of the main track transmitting a signal to the rear and into the cab 
of any locomotive coming from such direction, the operation being 
the same as though produced by train movement. 


VARIABLE-SPEED, SINGLE-PHASE MOTOR.—In order to 
provide a motor which shall be simple and economical in operation, 
to obtain means for giving to it gradual acceleration and efficient 
speed control and to enable a plurality of motors to be governed from 
a single point at a distance from them, Mr. M. Milch has devised 
certain controlling circuits to be used in connection with a special 
form of induced compensated motor, for which a patent was granted 
to him August 23. The motor is of the commutator type, the rotor 
being provided with two sets of brushes, one set placed in mechan- 
ical line and the other in mechanical quadrature, with the direction 
of magnetization produced by the winding on the stator. The 
brushes of the former set are connected together, thus forming. a 
short-circuited secondary to the stator winding as primary, while 
to the latter set of brushes is connected a source of e.m.f. variable 
at will by means of a suitable controller. The function of the con- 
troller is to supply to the latter set of brushes an e.m.f. decreasing 
with increase of speed, and to the stator terminals an e.m.f. having 
minimum value when the rotor is stationary and increasing as the 
speed increases. The active e.m.f’s for both the rotor and stator 
are obtained through the controller from taps on an auto-transformer 
connected across the supply line. The rotor and stator windings 
form virtually a series circuit; but by reason of the presence of the 
transformer, the e.m.f. impressed upon the rotor must be in time 
phase with that impressed upon the stator, independent of the 
dynamo speed action of the moving secondary conductors, which 
action in the plain, compensated series-connected machine would 
give to the stator winding an e.m.f. in time quadrature to that im- 
pressed upon the rotor. The motor differs from the Latour type of 
machine only as regards the method of control. 














SEPTEMBER 3, 1904. 


DOUBLE-RATE ELECTRIC METERS.—A patent issued Au- 
gust 23 to W. H. Pratt covers a type of meter which is intended 
to register energy only when the flow thereof exceeds a certain 
predetermined limit. By use of an electrodynamometer which in- 
dicates the amount of energy flowing, the active meter is thrown 
into circuit only when the specified amount passes through the 
dynamometer, and the meter is cut out of circuit when the rate of 
consumption of energy is less than the fixed amount. The meter is 
intended to be used in cases where a certain flat rate is charged when 
the amount of energy does not exteed a certain value, and a certain 
other rate is used when the flow of energy is in excess of the limit 
determined upon. ' 

SYNTONIC WIRELESS TELEGRAPHY.—The use of a tele- 
graph circuit key and a telephone receiver is embodied in a wireless 
signaling system for which a patent was granted August 25 to Prof. 
M. I. Pupin. The dish in front of the permanent magnet of the 
receiver has a certain definite period of mechanical vibration, so 
that magnetic impulses received at intervals corresponding to this 
period will most readily produce a sound in the receiver. The im- 
pulses are regulated as to period by arranging the spark-gap in the 
transmitting circuit so as to allow oscillations to be set up only at 
the maxima points of the alternating electrical pressure obtained 
from an alternator. Thus, the oscillations will cause impulses to 
be propagated from the sending station at each instant when the 
e.m.f. of the alternator reaches maximum value, and only when the 
speed of the alternator corresponds to the mechanical vibrating period 
of the receiver disc will the receiver respond. A telegraph key in 
the alternator circuits serves the purpose of interrupting the impulses 
‘for various lengths of time, so as to render the signals intelligible. 


LETTERS TO THE EDITORS. 


Speed Control of Direct-Current Motors. 


To the Editors of Electrical World and Engineer: 

Sirs :—On the question of speed variation in direct-current motors 
we find in an editorial in your issue of August 20 the statement: 
“It is a fact which needs no proof that all other conditions being the 
same, the most satisfactory system is one which employs a variable- 
speed motor which relies solely upon shunt field resistance control.” 
This, while not literally true, is true in a broad sense, as all systems 
of speed control for stationary motors ultimately reduce themselves 
to shunt resistance control. 
mutator machines, etc., are merely devices to take care of speed 
variation, which is too great for satisfactory work by shunt control. 
But in all such systems full use is made of all the speed variation 
that can be obtained by shunt control, and if the whole needed varia- 


Multiple-voltage systems, double-com- 


tion could be commercially obtained by shunt control alone, we 
would hear no more of the special systems and devices. 

This being the case, it becomes important when buying a motor 
for variable-speed work to know just what range of speed can be 
obtained under given conditions of operation. The statements made 
by the various manufacturers that their motors are capable of a 
speed variation of 2 to I or 4 to I, as the case may be, are worth- 
less except as an advertising feature, unless we know under what 
conditions they will operate with this speed variation. The speed 
variation that can be got from a motor is limited by the sparking of 
the machine at the high speeds. And the amount of sparking that 
a commutator will stand depends upon the proportion of the total 
running time that the commutator is subjected to that sparking. In 
the discussion on the papers on “Sparking in Direct-Current Ma- 
chines,” read at the last annual meeting of the American Institute 
of Electrical Mr. EB. Hz. and the 
writer, Mr. Anderson pointed out very clearly that the reason why 


Engineers by Anderson present 
we can run a railway motor satisfactorily under very bad conditions 
as regards sparking, is that the commutator is not subjected to this 
sparking all the time. And that though the commutator is being 
roughened during a part of the time, during the remainder of the 
time (often amounting to two-thirds of the total time) the motor 
is running under conditions which allow of polishing of the com- 
mutator; so that the good behavior of the motor depends on the 
service being intermittent. Quoting from Mr. Anderson, “A railway 
motor on a particular duty may commutate well; but put it on an 
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other duty where the pressure and current are on somewhat longer, 
and the etching may be too great for the polishing, with the result 
that the commutator does not run well.” 

Precisely the same thing applies to variable-speed motors. Almost 
any standard motor is, in regard to sparking, capable of a speed 
variation of 10 to 1 by field control, provided it does not run for 
more than I per cent. of the time at the highest speed. But run that 
same motor continuously with its weakened field and it will not 
last a day. The amount of speed variation by field control allowable 
in any given motor, assuming the output in horse-power is the same 
at all speeds, depends on the proportion of the total running time 
that the motor runs with its weakened field. This is well exemplified 
by the following test made on a standard 30-hp, 500-volt, extra slow- 
speed motor, the speed being varied by field control and the load 
kept constant at 50 amp.: 


Speed. Shunt Current. Remarks. 
350 1.2 Good up to 75% overload. 
500 0.7 Just good for continuous running. 
650 0.45 Good only for running 33% of the time. 
750 0.38 Good only for running 20% of the time. 
1000 0.25 Good only for running 5% of the time. 


The tabulation shows that this motor could be rated with an allow- 
able speed variation at constant load of anywhere from 1.4 to I up to 
3 to 1, according to the service that it was to be put to. 

A motor sparks when run at a higher speed with a weakened field 
and constant load, (1) because of the increased frequency of com- 
mutator; (2) All formulas 
for giving a predetermined estimate of the sparking of a machine 
take into account the frequency of commutation and assume that the 
greater the speed the greater the tendency toward sparking. Field 
distortion or the weakening of the strength of the commutating field 
due to the cross magnetization of the armature is greater in pro- 
portion, the stronger the armature and the weaker the fields. Ex- 
for shifting the 


because of increased field distortion. 


cessive distortion is evidenced by the necessity 
brushes to obtain satisfactory commutation as the load comes on 
the motor. Field distortion is kept down by running with a weak 
armature, by increasing the magnetic densities in the teeth and air- 
gap, and by increasing the length of the air-gap. It is obvious that 
from this that a motor speeded up and running with a weakened 
field is running under particularly bad conditions as regards spark- 
ing, and it is not to be wondered at that a standard motor will not 
stand much weakening of the fields. 

There is no standard motor on the market that would run con- 
tinuously on full load and give satisfaction when the speed is doubled 
by weakening the field, and we have no right to expect such a per- 
formance. Such a motor would be much too good at its standard 
low speed rating and would not be a commercial machine. 

It is a perfectly simple matter to design a motor for any given 
service as regards speed variation, whether it is to be a 2 to I ratio, 
running at the highest speed for.1/10 of the time, or whether it is 
to be a 10 to I ratio, running at the highest speed for 24 of the time. 
But before designing any such motor or before rating any motor 
for speed variation, it should be definitely stated what percentage of 
the time it will run on the weakened field and what load it will carry 
under these conditions. And any broad statements about the speed 
variations to be obtained with a given line of motors are both useless 
and misleading unless these conditions are definitely stated. 


MILWAUKEE, WISs. W. L. WATERS. 


——— a > o— 


Flickering of Incandescent Lamps. 





To the Editors of Electrical World and Engineer: 

Sirs :—In your editorial on the flickering of incandescent lamps of 
low frequency in the issue of August 20, one cause of such flickering 
mentioned. In fact, I doubt whether it is generally known, 
for the reason that incandescent lamps are so seldom operated from 
25-cycle circuits. When standing in front of one of the exhibit booths 
in Electricity Building at the Louisiana Purchase Exposition re- 
cently, my attention was attracted by the flickering of some incan- 
descent lights which were placed in rows on each side of the entrance 
to the booth. The flickering in itself did not cause any surprise, 
because the source of supply was 25-cycle, alternating current, such 


is not 


as is used generally for the decorative lighting of the Exposition. 
What did attract attention was the fact that some of the lamps 
seemed to be flickering decidedly more than others. 








ee 
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As the lamps were enclosed in holophane globes it was, of course, 
impossible to tell what was going on inside of the globe, but upon 
removing the globe it was found that some of the lamp filaments were 
in a state of mechanical vibration, while others were not. The ma- 
jority of the filaments were in vibration. Occasionally one would be 
found which was almost stationary. This vibration was not due to 
any vibration of the building, and must, therefore, be accounted for 
by the magnetic repulsion between the turns of the lamp filaments. 
Some filaments were evidently in such a state of mechanical tension 
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that the magnetic repulsion between the turns acting fifty times per 
second, was able to set them in vibration. This mechanical vibration 
was in this case causing a much more annoying flicker than any 
variation in the light due to variations in the temperature of the 
filament. Thus it is seen that if incandescent lamps are to be oper- 
ated at 25 cycles, it is desirable to have filaments of a character to 
increase the mechanical inertia, or so shaped or installed as to 
minimize the effect. 


St. Louts, Mo. CHARLES L. DENT. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Standardization.—An interim report on generators, motors and 
transformers, issued by a committee of the (British) Engineering 
Standards Committee. After some general notes, pressures and 
frequencies are standardized as follows: For low-pressure, direct 
and alternating-current work the standard voltages are 110, 220, 440, 
500, while 380 volts is to be considered as the recognized pressure 
to be maintained between the main conductors in a three-phase sys- 
tem with neutral wire, the pressure being then 220 volts between 
the three main conductors and the neutral. The standard voltages 
for high-tension, alternating-current work, measured at the terminals 
of the generator, are 2,200, 3,300, 6,600, 11,000 volts. The standard 
primary pressures for alternating-current transformers, measured 
at the primary terminals of the transformer, are 2,000, 3,000, 6,000, 
10,000 volts. The standard secondary pressures for alternating-cur- 
rent transformer work, measured at the secondary terminals of the 
transformer, are 115, 230, 460, 525 volts at no load. The standard 
direct-current pressure for tramway work, measured at the terminals 
of the motor, is 500 volts. The standard frequency for alternating- 
current work is 50 periods per second; but where the circumstances 
of the case demand a lower frequency, a standard of 25 periods per 
second shall be adopted. Then follow rules on the rating of gener- 
ators and motors. In an editorial note it is pointed out that since 
the report is intended as a guide for “all future work,” a complete 
reversion of the existing installations to one single set of standards 
is not expected. For converter plants 25 periods is a better fre- 
quency than 50, and the increase in the cost of the converting plant 
on account of the lower frequency still leaves it cheaper than motor- 
generators.—Lond. Elec., August 12. 

REFERENCES. 

Zone Dynamos.—Joet.—The conclusion of his article on zone dy- 
namos and motors. The results of some tests of machines of this 
type are given. It is thought that, owing to the suppression of the 
local short-circuiting currents under the brushes, and the absence of 
sparking, the zone construction is particularly adapted for use with 
dynamos driven by steam turbines at high speed, say 3,000 to 5,000 
revolutions. It is also thought that this type is peculiarly adapted 
for variable-speed motors, where it is necessary to work with very 
weak fields at the highest speed.—Lond. Elec. Rev., August 12. 

Pressure Drop in Alternators —Cramp.—An illustrated article de- 
scribing the determination of the voltage drop in alternators by graph- 
ical methods, using diaphragms like that of Heyland’s.—Lond. Elec. 





Eng., August 12. 

Three-Phase Motors.—THOMAELEN.—An article on the geometrical 
construction of the diagram of the three-phase induction motor for 
predetermining the starting torque.—Elek. Zeit., August 11. 


LIGHTS AND LIGHTING. 


Conduction of Electricity in Mercury Vapor—Wzitis.—An account 
of an investigation of the phenomena in the so-called “positive col- 
umn” of the Cooper Hewitt mercury vapor lamp. He studied espe- 
cially the relation between the conductivity of the vapor column and 
the vapor density, his method being essentially based on the fact 
that the density variation follows sluggishly the current variatioy. 
The results are given in tables and diagrams and it appears that, 
with the exception of values of the electromotive intensity (in volts 
per centimeter) corresponding to pressures less than half a milli- 


meter of mercury, the relation between e.m.f. intensity and pressure 


may be fairly well represented by two intersecting straight lines. 
The point of intersection of these two lines corresponds to the pres- 
sure at which the walls of the tube seem to cease to exert a re- 
strictive action upon the conducting vapor column. There are, 
therefore, two cases to be distinguished (corresponding to two 
different ranges of pressure); in the first case the walls of the tube 
exert a restrictive action upon the luminous column, while in the 
second case the luminous column is practically free of the walls of 
the tube. Empirical formulas are given by the author representing 
his results. The author finally discusses the relations between e.m.f. 
intensity and current and between e.m.f. intensity and diameter of 
tubes.—Phys. Rev., August. 

Electric Arc.—Cui_p.—An account of tests of the electric arc at 
pressures less than one atmosphere. The author studied the poten- 
tial gradient through the arc at decreasing pressures. The drop at 
the cathode passes through a maximum at about 100 mm. of pressure 
and then decreases, the larger part of the change occurring below 
30 mm. pressure. The drop at the anode decreases quite uniformly 
as the pressure is increased, the rate of decrease being, however, 
greater below 50 mm. No change in the electric force between the 
electrodes was shown until a pressure of 50 mm. was reached; below 
this it decreased, being approximately one-half as great at 2 mm. as 
at atmospheric pressure. The temperature of the arc is apparently 
less at low pressures than at high, although at 0.5 mm. pressure 
platinum wire is still melted. The discharge from the arc to a sur- 
rounding cylinder was found to increase very rapidly as the pressure 
was decreased. The discharge carried by the positive ions is the 
greater at atmospheric pressure, that carried by negative the greater 
at low pressures. With respect to the theory of the arc, the author 
points out that a hot anode is not an essential requirement. Reasons 
are given for believing that the number of ions leaving the electrodes 
is not as great as those passing through the center of the are. A 
high temperature is considered to be an essential requirement for 
ionization within the are except when the pressure is very low. 
There the free path of the negative ions may be sufficiently great 
to allow ionization by impact.—Piys. Rev., August. 


Magazine Arc Lamp.—An illustrated description of a new maga- 
zine mechanism for open and enclosed direct-current or alternating- 
current arc lamps. It consists essentially of a revolving magazine, a 
change-over device with delayed action and am automatic bottom 
tubular carbon holder. The magazine is a cage revolving on a ver- 
tical axis and capable of holding 12 carbons. Each carbon is held 
in the magazine at the upper end by a weighted clutch holder. When 
a carbon has been consumed sufficiently, the gradual descent of the 
upper carbon brings the upper holder into contact with a fixed con- 
tact piece, completing a circuit containing a solenoid. This brings 
the mechanism into action.—Lond. Elec. Rev., August 12. 


Meridian Arc Lamp.—A note on a lamp made by a British com 
pany and designed to fill the gap between the ordinary incandescent 
lamp and the arc lamp. It is an incandescent filament lamp provided 
with a large spherical globe and translucent prismatic reflector, and 
its appearance when burning is that of a globe of soft, brilliant white 
light. While the maximum candle-power is about 58 at an angle of 
30° from the vertical, an average candle-power of about 55 is main- 
tained over an angle of 60°. The lamp is made in only one size, giving 
55 cp and consuming 120 watts, and is supplied in voltages from 
100 to 125. The bulb is spherical, 5 in. in diameter, and is always 


supplied frosted.—Lond. Elec. Rev., August 12. 
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POWER. 


Distribution System.—The conclusion of the long illustrated serial 
on the North Eastern Railway and Carville power house, dealing with 
the general power supply of the Newcastle Electric Supply Company. 
There are installed motors of an aggregate capacity of 6,500 hp in 
various workshops and shipyards, and the energy required for driv- 
ing them is derived from twelve sub-stations, some of which also 
supply the North Eastern Railway and the three-wire distribution 
network of the supply company. Bulk supply is also given to various 
lighting and traction companies. Altogether the capacity of the 
entire transforming plant on the system is approximately 31,000 kw, 
without allowing for a 1,000-kw battery at one sub-station and for 
certain plants utilized for the retransformation of energy. In one of 
the largest installations 35 induction motors, from 2 hp to 75 hp, and 
aggregating 814 hp, are installed and a special sub-station has been 
put down for these works, containing four 110-kw, three-phase trans- 
formers. The principal feature of interest in these works are the 
cranes, all of which, with the exception of two recent ones, have been 
converted to electric from square shafting drives. No fewer than 
sixteen driven electrically, fourteen being operated 
by single motors of the squirrel-cage type; the other two are pro- 
vided with three motors each, the motors being of the variable-speed 
type, with slip rings connected to a controller—Lond. Elec., Au- 
gust 12. 


cranes are 


REFERENCES. 

Power Transmission in Spain—A note stating that the city of 
Bilbao is to be supplied with electrical energy from three water power 
stations, of which one is already in operation, being equipped with 
four 1,000-hp sets. At a speed of 375 r.p.m. the generators produce 
current at 3,000 volts, which is raised by step-up transformers to 
30,000 volts for transmission to Bilbao.—Lond. Elec., August 12. 

Electric Crane for Southampton Graving Dock.—A description of 
this 50-ton crane, which is operated by five motors, all of which are 
completely enclosed and are run from a 480-volt, direct-current cir- 
cuit. For lifting, two motors are provided, each of 50 hp, governed 
by a series-parallel controller; for the derricking motion there is 
used one 80-hp series motor, for the slewing motion one 25-hp series 
motor, and for the traveling motion one 50-hp series motor.—Lond. 
Eng’ing, Elec., Elec. Rev.—August 12. 


TRACTION. 


REFERENCES. 

London.—The first part of an illustrated article on power supply 
for the tramways in North London. The station at Brimsdown is 
the first in England to supply current at 11,000 volts for tramway 
purposes. The present installment gives a description of the boiler 
house and engine room.—Lond. Elec., August 12. 

Railway Signals—Frey.—A fully illustrated article on the use of 
electric lamps for railway signals, with special reference to those in- 
stalled in the Gotthard tunnel. It is stated that the cost of mainte- 
nance and operation is less than with kerosene lamps.—Elek. Zeit., 
August II. 

Trolley Ear.—A description of a new trolley ear, the feature of 
which is that it is secured in the insulator by a wedge, which extends 
into a sleeve on the insulator, where it is held in place by a cotter pin. 
—St. R’y Jour., August 13. 

Change Speed Gear for Automobiles.—P¥FerFrer.—An illustrated ar- 
ticle with dimensional drawings on the design of a change speed gear 
for motor-driven vehicles. The design is similar to that used on 
various types of touring cars, ranging from 20 to 30 hp, and is con- 
structed so that it may be readily adapted to any side-chain-driven 
car without any change in detail. There are three forward speed 
gears and one reverse.—Am. Elec., August. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Lighting Plant of a Large Office Building.—An illustrated descrip- 
tion of the generating equipment of the Whitehall Building, in New 
York. The power plant is divided into two parts, one consisting of 
three pumps, which operate six hydraulic elevators and supply hot 
water to the whole building; the other consisting of three direct- 
connected electric units having an aggregate capacity of 615 hp. 
The current is used entirely for lighting. This is done in the two- 
wire system and over 6,000, 230-volt incandescent lamps are con- 
nected in circuit. The normal lighting load is 100 amp., which in- 
creases to 800 amp. during the winter days.——Am. Elec., August. 
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Derby.—An illustrated description of the present equipment of the 
Derby Electric Tramway & Lighting Supply Station. From the old 
equipment installed in 1892 only the arc lighting dynamos of the 
direct constant-current type are left. The newer machines are three 
700-kw, two 150-kw and three 300-kw sets. The latter three are 
steam turbo-alternators running at 3,000 r.p.m. There are also in- 
stalled two batteries, one for lighting and one for traction. Each 
battery consists of 240 cells and the capacity of each battery is 350 
amp. on a one-hour’s discharge, or 600 amp. when discharged in six 
hours. For the traction system reversible boosters are used in series 
with the battery, both being in parallel with the generators.—Lond. 
Elec. Eng., August 12. 


Small Central Station—A well-illustrated description of the Leek 
electric plant, which is driven by town gas. It contains two hori- 
zontal, single-cylinder gas engines, each capable of developing 100 hp, 
coupled directly to two 60-kw dynamos. There are two batteries of 
128 cells each, 21 of which are used as regulating cells, having a 
capacity of 300 amp.-hours. Two boosters are provided for charging 
the batteries, each having a capacity of 6 kw.—Lond. Elec. Rev., 
August 12, 


ELECTRO-PHYSICS AND MAGNETISM. 


N-Rays.—BECQUEREL.—An account of some recent discoveries in 
this field. He shows that the N-rays and N}-rays given out by ‘cer- 
tain bodies, such as compressed wood or calcium sulphide exposed 
to sunlight, can be completely deflected by a magnet, while the 
N-rays given out by a Nernst filament are not affected even by a 
field of 10,000 magnetic units. The N-rays are, as a rule, identical 
with the 8-rays of radium, and the N!-rays with the 4-rays of radium, 
except that the magnetic curvature of the N!-rays is the same as 
that of the N-rays. The nature of the N-rays emitted by a Nernst 
filament has not yet been accounted for; they affect the sulphide 
screen, but are not deflected by a magnet and have a definite series 
These are refracted by an aluminum 
The latter are 


of very small wave lengths. 
prism and seem to give rise to the a-rays and §-rays. 
free negative electrons, while the former behave like free positive 
electrons. 
to obtain either N-rays or N'-rays from the non-deflected N-rays 
left after the rest had been deflected off by a magnet. He establishes 
a rule connecting the N-rays with the N!-rays. A surface capable 
of storing the N-rays emits N-rays normally and N!-rays tangentially, 
and vice versa.—Comptes Rendus, July 25; Lond. Elec., August 12. 
The latter journal also contains a long editorial on the subject, in 
which it is pointed out that nearly all physicists outside of France 


He also describes some experiments, which enabled him 


have remained sceptical, yet the theoretical interest of the investiga- 
tions of N-rays is very great. We have apparently to deal with 
light of extremely minute wave length (of the size of a molecule 
and about one-fiftieth of the wave length of visible light). This 
means an enormous extension of the known spectrum in the violet 
direction. Taken together with the investigation of radium rays, the 
N-rays should enable us to get a distinct conception of the structure 
In radium rays we deal with the projection and impact 
electrons; in N-rays we probably have the ether disturbances 
which accompany these processes.—Lond. Elec., August 12. 


of atoms. 
of 


ELECTRO-CHEMISTRY AND BATTERIES. 


Thermo-Electromotive Force in Nickel Nitrate in Organic Solv- 
ents—Meryer.—An account of an experimental investigation, the 
main which are follows: The thermo-electromotive 
force of nickel nitrate in analine and pyridine with platinum elec- 
trodes is zero through a temperature range of about 80° C. In solu- 
tions of nickel nitrate in alcohol the heated electrode is first positive 
and becomes negative toward the cold electrode, while in acetone 
The thermo-elec- 


results of as 


solutions the heated electrode is always positive. 
tromotive force is independent of the concentration from one-tenth 
to one-fiftieth normal. Polarization effects cannot be avoided, and 
they are large enough to mask the thermal effects in the measure- 
ments. A method that would employ no current is the only one that 
seems entirely satisfactory for measuring the very small differences 
of potential—Phys. Rev., August. 


Porous Diaphragm.—Perkin.—A Faraday Society paper and a 
new form of diaphragm for electrolytic cells. The cell consists of 
two portions of wedgewood or salt-glazed, one fitting within the 
other. These two cells are perforated and serve as a support for the 
porous material, which is placed between them. For this purpose 
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blotting paper, asbestos paper, sand or coarsely powdered glass may 
be used.—Electrochem. & Met., July. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Comparing Inductances or Capacities by the Differential Tele- 
phone.—Ho.—An illustrated article with reference to a recent paper 
of Duane and Lory. In winding a differential telephone, it is neces- 
sary to adjust the two coils so as to be exactly equal in their in- 
ductance, resistance and magnetic effect. For this purpose he winds 
two similar wires in twin; that is, always side by side, and as close 
together as possible from beginning to end. The two coils thus made 
are perfectly equivalent in their magnetic effect, and the ohmic re- 
sistance also generally requires little adjustment; moreover, in the 
state of balance; that is, when equal and opposite currents are flow- 
ing through these coils, their inductances are completely balanced 
by the mutual inductance and they act as non-inductive resistances ; 
in any calculation they may, therefore, be treated like simple non-in- 
ductive resistances, and if shunted with non-inductive resistances, the 
ordinary calculation for shunt connections may be empldyed. For 
comparing inductances, he considers the “series connection” pref- 
erable to the “shunt connection” of Duane and Lory. The “series 
connection” is shown in Fig. 1. Suitable non-inductive resistance, 
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FIG. I.—COMPARING INDUCTANCES OR CAPACITIES. 

















R, is added either to L or to X, as the case requires, to make them 
perfectly equal in resistance; this adjustment is done with an ordi- 
nary mirror galvanometer. L and X are the two inductances, X is 
inductance to be determined. The differential telephone, 7, is con- 
nected with proper consideration of the relative direction of currents 
in the coils, to L and X, and the system is connected to a source of 
alternating current. JL is varied till no sound is heard in the tele- 
phone, under which condition L = X. If X is below the range of L, 
the resistance of L is made m times larger than that of X, and also 
the resistance of the telephone coil corresponding to L is made m 
times larger than that of the other coil, by addition of suitable non- 
inductive resistances. In this case the ratio of X and L that gives 
balance is 1 + m. If X is above the range of L, the reverse is done. 
For comparing two capacities, C, and C.,, by means of the differential 
telephone, the arrangement of Fig. 2 is used, in which R is a variable 
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FIG. 2.—COMPARING INDUCTANCES AND CAPACITIES. 

resistance, preferably with sliding contact, which shunts one of the 
telephone coils in series with the larger capacity. FR is varied till no 
sound is heard in the telephone, 7, in which condition C, + C, = 
(r + R) + R. By using an e.m.f. of about 500 volts, he could 
measure capacities less than one-millionth of a microfarad in com- 
parison with a parallel plate air condenser. The author believes 
that the differential telephone should become one of the most neces- 
sary instruments in many branches of electrical measurement.—Phys. 


Rev., August. 

Calibration of Recording Wattmeters—HaAncuett.—An Article 
giving many convenient ways of testing a wattmeter. The most 
primitive of these is to burn a number of lamps for an hour, reading 
the meter before and after the test. The 3%-watt, 16-cp lamp con- 
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sumes about 56 watts, and if ten lamps are burned for an hour the 
meter should indicate approximately 560 watt-hours. Any gross 
error, such as one of 30 or 40 per cent., can be detected in this way. 
For closer work tests can be made in several different ways. These 
are divided into two classes, the revolution method and the test by 
dial readings. Both of these methods are described—Am. Elec., 
August. 

Magnetic Contact Maker—Suevp.—A description of a contact 
maker, the construction of which may be seen from Fig. 3. A is the 
lower end of a clock pendulum. B is a permanent mag- 
net made up of laminze separately magnetized before 
assembling. CC are soft-iron laminated armatures, 
mounted on springs, DD, which are adjustable by the 
screws, MM. The contact point is at E and consists 
of a platinum point playing against a small gold plate. 
This is adjustable by the screw, G. The magnet, B, 
has its plane perpendicular to the plane in which the ¢- Cc 
pendulum swings. The drawing together of the arma- 
tures at each swing of the pendulum is short and sharp. 
Since the action is continuous the rate of the clock, once 
adjusted, is not further affected; and since the action 
occurs at the middle of the swing the effect due to this 
cause is negligible—Phys. Rev., August. 

REFERENCES. 

Electrical Notation.—A full report of discussions held 
at several meetings of the Berlin Electrical Societies; gery 3. 
the speakers were Strecker, Bauch, Meyer, Emde, Be- 
nischke, but no decision was reached. The discussion dealt to a great 
extent with details. For electric resistance Bauch wants to use the 
letter R, while Benischke and the majority of the committee prefer 
W (from the German word Widerstand). The conclusion was 
finally reached to discuss the matter further in the technical press. 
The same issue contains a communication by Schreber, who thinks 
that it is impossible to get uniformity of notation in science and 
engineering, and that the time devoted to such discussions could 
be spent to better advantage for scientific investigations.—Elek. Zcit., 
August IT. 








Units —Ropertson.—A translation in abstract of the recent paper 
of Emde, with an analysis of his method of representing the various 
systems of electrical units; no conclusions are reached.—Lond. Elec.. 
August 12. , 


Silver Voltameter—GutuHE.—His complete paper on the most re- 
liable forms of the silver voltameter, an abstract of which was re- 
cently noticed in the Digest.—Phys. Rev., August. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 
REFERENCES. 


Telephone Engineering—DomMmergue.—A short article dealing 
with the cost of aerial cable lines, which is usually expressed in 
dollars per mile. The mile unit, the author claims, is too great, as 
in practice a mile of uniform cable line is hardly ever found. Some- 
times the size changes several times in a mile of pole line; some- 
times there is open-wire construction on the same line; now and 
then a cable box is inserted, and so on. To form a reasonably correct 
idea of the cost of aerial cable lines requires an account of all these 
variations that may occur. The author gives some suggestions which 
might assist in estimating the cost—Am. Elec., August. 

Barretter—DircKMANN.—An account of an experimental inves- 
tigation of the Schlémilch wave detector for wireless telegraphy 
(which is quite similar to the Fessenden barretter). The author de- 
scribes experiments which prove that the action is due to polarization 
phenomena at the electrode.—Phys, Zeit., August 15. 

Fire Alarm Circuits—DIaMAnt.—An illustrated article on fire 
alarm circuits, controlled from a central station. The cycle of oper- 
ation of the fire alarm circuits and the manner of immediately hav- 
ing the apparatus dispatched to the scene of fire is explained by aid 
of a general plan and detailed diagrams.—Am. Elec., August. 


MISCELLANEOUS. 


Effect of Radium Rays on Bacilli—Prescy.—An account of ex- 
periments which prove that radium rays have no effect whatever 
upon fresh culture of bacilli, especially on that of diphtheria, at a 
distance of I cm., when the time of exposure is less than 90 minutes. 
On the average the therapeutic use of radium must be explained in 
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some other way than by the direct weakening or destruction of the 
microbe organisms of disease. The use of radium tubes in the treat- 
ment of diphtheria cannot be recommended or regarded as a sub- 
stitute for antitoxin.—Science, August 19. 

REFERENCES. 

Manufacturing Plant.—The conclusion of the fully-illustrated de- 
scription of the works of the General Electric Company in Schenec- 
tady. This installment deals with the construction of the Curtis 
steam turbine and gives a description of the experimental railroad 
track and an account of experiments made on single-phase traction. 
The wire and cable department and the power station are briefly 
described and some notes are given on miscellaneous other depart- 
ments.—Lond. Eng’ing, August 12. 

Municipal Electrical Engineering —BLAKEWAY.—His paper on the 
financial position of municipal electrical undertakings in Great 
Britain, an abstract of which was recently noticed in the Digest. A 
full report is also given of the discussion which followed.—Lond. 
Elec., August 12. 

Exhibition —The conclusion of the illustrated article on the col- 
liery exhibition. This installment deals with cables and accessories. 
—Lond. Elec. Rev., August 12. 








Wireless Telegraph Service in St. Louis. 





By CLoyp MARSHALL. 


Experimental and development work in wireless telegraphy has 
been done almost exclusively at sea or lake ports, but the Exposition 
has been the means of making St. Louis, which is far inland, one of 
the most important fields for wireless telegraphy. Numerous sta- 


tions have been established on the Exposition grounds, two of the 
St. Louis papers have wireless telegraph equipments and receive 
considerable news by that means, and long-distance overland experi- 
ments are being conducted between St. Louis, Springfield and Chi- 








FIG. I.—WIRELESS TELEGRAPH AUTOMOBILE. 

cago. Several systems are on exhibit, notably the De Forest, Mar- 
coni and the Ducretet, but the former is the only one which has put 
forth zeal to carry on scientific and commercial work. The arrange- 
ment of the De Forest exhibit in the Electricity Building was de- 
scribed and illustrated in the ELecrricAL WorLp AND ENGINEER of 
May 14. In addition thereto, it may be said that the power supply 
for sending messages is 60 cycles alternating current from the Ma- 
chinery Building, from which 110 volts are used for the wireless tele- 
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graph transmitter. A 2-kw transformer raises the potential to 20,000 
volts, the secondary being connected to 18 jars of .o13 microfarad 
capacity, to the helix, antenne and to earth. The accompanying dia- 
gram shows the circuits of the system. Such an equipment is suitable 
for sending messages 300 miles over water and about 100 miles over 
land. 

The cut (Fig. 1) shows one of two wireless telegraph automobiles 
exhibited, one in the Electricity and the other in the Transportation 
Building. The storage battery furnishes power for propelling the 
automobile and operating the telegraph apparatus in the case above. 
These have been successfully used for sending stock quotations from 
the New York Curb Exchange to the brokers’ offices in Broad and 
Wall Streets. 

The installation in the Electrical Building is a model of the station 
now being erected at Cape Flattery, Wash., and is intended primarily 
for demonstration purposes. The operators receive and send mes- 


sages to the long-distance station about a half mile away or to the 
station in the space of the Fort Wayne Electric Works, which is 
about 4oo ft. distant. 

In the Government Building there are three complete sets of instru- 
ments. The exhibit of the United States Patent Office includes seven 





FIG. 2.—APPARATUS IN GOVERNMENT BUILDING. 
recent inventions which have been chosen as representative of Ameri- 
can genius, and one of these is the De Forest apparatus for receiving 
and transmitting electromagnetic waves. The Government Building 
has been the most popular exhibit palace at St. Louis, because it 
contains those things in which the Government touches the daily life 
and work of the people. The new inventions receive their full share 
of attention and none more than the wireless telegraph apparatus. 
In this station a Wagner 110-volt motor-generator of 1 kw-capacity 
is used to convert the current from 25 cycles, which is the original 
supply, to 60 cycles, which is more suitable for sending the messages. 
In the same building the United States Signal Corps has two wireless 
sets in operation. These are fully demonstrated and explained to all 
visitors, which is characteristic of the Government Building, and is 
a potent reason for the popularity for all exhibits therein. 

Dr. Lee De Forest had the utmost confidence in the possibility of 
In order to carry 
on these experiments on a greater scale than heretofore attempted 


transmitting messages long distances overland. 


and to prepare for commercial service, there was erected under his 
direction a 200-ft. mast on Art Hill at the highest elevation on the 
Along the 40-ft. cross arm at the top of the 
mast is strung a horizontal wire from which 20 verticals are sus- 


Exposition grounds. 
pended. These antennze wires average 250 ft. in length, being bowed 
out from the mast by means of cord spreaders. The antennz enter 
the roof of the building in two portions of ten wires each, and from 
these wires the messages are sent, the receiving antenne being entirely 
distinct in a building 20 by 4o ft. near the foot of the mast, which 
contains the operating cable, relay keys and receiving instrument. 
In a separate room ave the condensers, transformer, helix and other 
paraphernalia. There is a muffler about the spark-gap which deadens 
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the deafening sound coming from the explosions accompanying the 
arc. 

At this station 25-cycle, alternating current only was available. 
A 20-kw Fort Wayne transformer built for 60 cycles operates very 
well on the lower frequency, but there is a drag at the key which 
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FIG. 3.—DE FOREST WIRELESS TELEGRAPH EXHIBIT. 


would not occur with the higher frequency current. A Wagner 
motor-generator running on 25 cycles is installed to furnish I10 
volts direct current used to operate the relay key, which breaks the 
main circuit. Messages have already been sent from this station to 
Springfield, Ill., 105 miles away, where a similar installation has 





FIG. 4.—DE FOREST TOWER STATION. 


been made. The ground plate at the long-distance station consists 
of 140 sq. ft. of copper plate, buried 8 ft. directly below the ‘station. 
Means are provided for maintaining this in a constantly damp con- 
dition. 

The greatest undertaking of the De Forest Company has been the 
erection of a 300-ft. steel tower to be used for a wireless telegraph 
station and for observation. This steel structure was formerly at 
the Tower Hotel, Niagara Falls, and when it was purchased by the 
wireless telegraph company it was dismantled and erected at the 
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entrance of Orleans Plaza. It is the tallest structure on the Exposi- 
tion grounds and is a popular place for getting a birdseye view of 
the main picture of the Fair. Two electric elevators carry passengers 
to the wireless telegraph station on the 100-ft. platform and to the 
two observation platforms at the top. The power supply is 500 
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FIG. 5.—-ARRANGEMENT OF CIRCUITS. 


volts direct current, which is transformed by a 70-hp motor-generator 
to 240 volts for driving the elevator motors. 

At the tower station a 240-volt motor is belted to a 2-kw, 60-cycle, 
110-volt alternating-current generator, which is the voltage used 
for the wireless telegraph transmitter. A transformer raises the 
voltage to 20,000. 

The illustration shows the keys, condensers, helix and antenne 
cable. The speed with which the Morse key of the transmitter can 
cut the 60-cycle current into the dots and dashes of the telegraph 
code is equal to that attained over any land wire. The apparatus 
is grounded on the frame of the tower itself, which makes the wave 
length of the antenne considerably longer than if it were suspended 
from a wooden structure and the ground made in the ordinary 
manner. 

From the tower station a regular daily news service is rendered 
to the St. Louis Post-Dispatch and the St. Louis Star. From three 
to five thousand words of press copy per day are transmitted at a 
rate of 25 to 35 words per minute, detailing such World’s Fair news 
as the newspaper reporters can collect upon the Exposition grounds. 
Although the steel frame of the tower renders the station inefficient 
for wireless telegraph transmission, yet the service has been whoily 
satisfactory and messages are being received from the station at 
Springfield, Ill., over 100 miles away. 


California Water Powers. 


Thousands of miles of pipe lines traverse California and make 
possible the utilization of water under pressures heretofore unheard 
of in actual practice. As an instance may be cited the plant of the 
Edison Electric Company, near Redlands, in the southern part of the 
State, where a Pelton water wheel is operating under a head of 1,950 
ft., equivalent to 850 pounds pressure per sq. in. This wheel is 
direct-coupled to an electric generator of 1,000 hp capacity, and the 
current is transmitted to Los Angeles. The station is only one of 
many controlled by this electric system, which has a large number 
of Pelton wheels in use, under heads ranging from 100 ft. up to 
the above named, 1,950 ft. 

The demand for cheap power, together with the advantages of 
water at hand, naturally enough led to the development of a water 
wheel to supply the connecting link ; and it was a pioneer Californian, 
L. A. Pelton, who first conceived the idea of a water wheel to 
operate under high heads. In the days of “’49” this wheel was 
called the “Hurdy-Gurdy” wheel, and consisted of a wooden rim, 
to which was bolted cast-iron cups, or “buckets,” as they are tech- 
nically called. The water impinging on the buckets, through a 
round nozzle, caused the wheel to revolve, and the peculiar shape 
of the buckets enabled a high useful effect to be obtained from the 
water. Later on fundamental patents were acquired by the Pelton 
Water Wheel Company, who, by experiment, further developed the 
original idea—of course, making radical changes in design and 
construction—and succeeded in producing a wheel from which ex- 
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ELECTRICAL 
traordinary results are obtained. 


most favorable conditions; but efficiencies of 80 and 85 per cent. 
are, it is said, easily realized in actual practice. 

The Pelton Water Wheel Company, with headquarters in San 
Francisco, has built up a large industry in the manufacture of 
water wheels alone, having given exclusive attention to this spe- 
In the last sixteen years it has installed over 11,000 wheels, 
aggregating in excess of 1,000,000 hp—the power ranging from a 
fraction of 1 hp up to 10,000 hp in a single wheel unit. 


cialty. 


It is indicative 
of American enterprise that one may find this California machinery 
product in use for driving fans in a bungalow in India and, again, 
for operating a 30,000-hp electric plant in Oregon. 


—— > —— 


New Standard for Checking Meters. 


To facilitate rapid checking of integrating wattmeters and to insure 
accurate results, the Westinghouse Electric & Manufacturing Com- 
pany has designed a special “Precision” wattmeter illustrated here- 
with. 


dom 


It has the same general characteristics of high accuracy, free- 
from influences of external fields, the closeness with which 
observations may be made, and ease of manipulation characteristic 
of the other Westinghouse instruments of precision, and has a special 
provision by which connections may be made for three different cur- 
rents, of 5, 20 and 100 amp. maximum capacity, respectively. The 
‘ 





PRECISION 


WATT METER. 


“Precision” resistance or multiplier is used in connection with this 
instrument, which, with resistance in circuit suitable for 100 volts, 
will accurately measure quantities of from 10 to 10,000 watts, and 
proportionate amounts at other voltages. 

This instrument is easily manipulated. 
binding posts facilitates making quick connections and insures good 
contact. When current is passed through the circuits the sight wire 


The construction of the 


moves to the right, and is brought back to zero by turning to the left 
the central knob, which moves the vernier head along the scale. A 
fine adjustment is obtained by the knob at the side. Readings are 
made in tenths of a division without estimation, giving, in the in- 
strument shown, 2,000 readable deflections on a five-inch circular 
scale. 

In designing this instrument, the intent has been to provide a 
single checking standard that will cover the entire range of all the 
service wattmeters used in the ordinary installation, and thus to 
avoid the use of several standards, with the accompanying disad- 
3y agreeing to keep this 


vantages and inconvenience in handling. 
and other instruments of precision correctly calibrated for five years, 
the Westinghouse Company further seeks to eliminate any trouble 
caused by inaccuracy or doubt of the correctness in the standards 
themselves. 





WORLD 


An efficiency of 90 per cent. has 
been reached by the use of this wheel, which, however, was under 
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De Laval Steam Turbines at St. Louis. 





In the issue of the ELecrricAL WorLp AND ENGINEER for June 4 
1904, mention was made of exhaustive tests upon centrifugal pumps 


designed by the De Laval Steam Turbine Company. These pumps 





FIG. I.—DE LAVAL BUILDING. 


have been placed on exhibition in the building of the company, which 
is located in the Mining Gulch at the World’s Fair, St. Louis. The 
accompanying illustrations show the interior and exterior of the 
building, in which is exhibited the following machinery: One 30-hp, 
20-kw steam turbine dynamo; one 20-hp, electro-motor, centrifugal 
pump; one 55-hp, steam turbine, centrifugal, low-pressure pump, 
and one 58-hp, steam turbine, centrifugal, high-pressure pump. 
The machines are shown in actual service, steam being furnished 





FIG. 2.—INTERIOR OF DE LAVAL BUILDING, 


by the Exposition authorities. The 20-kw steam turbine dynamo 
supplies electricity for operating the electro-motor pump. Under 
tests the pumps showed an efficiency of about 76 per cent., which is 
considered excellent for this class of machinery. 


— ~<———. 


Hotels for St. Louis Meetings. 





The Forest Park University Hotel will be the meeting place of 
the Northwestern Electrical which that 
city beginning September 12. The hotel is easy of access to the 
grounds, being opposite what is known as the States buildings’ 
entrance. The hotel is easily reached from the Union Station and 
is one of the best appointed near the Fair grounds. 

The Grand View Fraternal Hotel, situated at Clayton and Oakland 
will the headquarters of the International Associa- 
tion of the Municipal Electricians. One of the entrances to the 
Fair grounds is directly across the street. One of the stations of 
the Intramural Railway is just inside the gates. A 


Association, convenes in 


Avenues, be 


minutes’ 
the 
the stay 
to 


few 
walk from the hotel brings the visitor into the center of Fair 
grounds. Every effort is being made not only to make 
of the Municipal Electricians as pleasant as possible, but 


particularly to the members of the great fraternities. 
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Exhibit of Steam Specialties. 


One of the most complete and attractive exhibits of steam special- 
ties at the St. Louis World's Fair is that of the Schaeffer & Buden- 
berg Manufacturing Company, of Brooklyn, N. Y. This display 
is quite bewildering in its extent and detail and its arrangement is 
well planned. It includes a very complete line of pressure and 
vacuum gauges for all uses, steam engine indicators, planimeters, 
pyrometers, etc. Other devices of interest to engineers and steam 





EXHIBIT OF STEAM SPECIALTIES. 


men are the tachometers, speed indicators, dynamometers, steam 
traps, etc., which are arranged and displayed with good taste. The 
electrical engineer is as much interested in this exhibit as is the 
steam engineer, for here are found an extensive variety of appliances 
used in connection with his work. 





Terrace Sight-Seeing Automobile. 


Heretofore in the vehicles built for the sight-seeing business, the 
seats have been so arranged that the passengers in front got the 
better view, while those on other seats were placed at a disadvantage. 


+ 


* 
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the advantage of giving to the auto a pleasing appearance and does 
away with the flat-car effect of other vehicles in general use for 
sight-seeing purposes. The machinery is placed in the room ren- 
dered available underneath the rear seats, thus eliminating any odor 
from the engine and reducing the noise to a minimum. 

In the vehicle illustrated, each seat is raised about five inches above 
the one immediately in front of it. In loading, the centers of all the 
seats except the rear one are removed, and the passengers are al- 
lowed to enter from the front. There are eight rows of seats, 
seating five passengers comfortably in each, but in case of emergency 
six passengers could ride in each seat, making the total number of 
passengers forty-six, exclusive of the operator. 

The operating equipment includes all types of apparatus employed 
in a gas-driven, direct-current storage battery installation. The 
prime-mover is a four-cycle, 5% by 6%-in. opposed horizontal 
cylinder gasolene engine designed to run at 550 r.p.m. This engine 
is fed from a gasolene tank having a capacity of twenty-eight gallons. 
sufficient for a run of go to 100 miles. Jump spark ignition is used, 
the induction coil being placed near the engine, but operated from 
the driver's seat. Lubrication is by means of a positive feed capillary 
mechanical oiler driven directly from the engine. The crank case of 
the engine is extended so as to form a sub-base for a 10-kw, 120-volt, 
shunt-wound dynamo, thus making a self-contained generating unit. 

The generator feeds current into a battery consisting of forty-eight 
cells with a capacity of 136 ampere-hours at a three-hour rate. The 
motors are series wound, designed for 7% hp normal and will stand 
an overload of 100 per cent. for one hour or 200 per cent. for a half 
hour. An automatic magnetic throttle governs the engine according 
to the demand of the motors, regardless of the speed of the vehicle. 

The frame of the chassis is built up of channel steel. The wheels 
are of the artillery type, made of wood with solid rubber tires, 36 by 
6 in. front, and 42 by 7 in. rear. The front axle is built up of 
wrought iron on che bridge truss principle, giving the greatest pos- 
sible strength for the amount of material used. The rear axle con- 
sists of a diamond-shaped steel frame supporting two electric motors. 
necessary gears, housing for same, spring saddles, brake mechanism 
and live axles, all making a complete self-contained driving unit. 
Steering is done by means of a horizontal hand wheel operating 
through a pinion rack and a connecting arm to a knuckle arm. 





TERRACE SIGHT-SEEING AUTOMOBILE. 


In the autocar, which forms the subject of the accompanying illus- 
tration, every passenger secures an unobstructed view and is allowed 
to occupy a box seat whether he be the first or the last to obtain 


admission to the car. The terraced arrangement of seats possesses 


The “terrace” is the first of four which the Fischer Motor Vehicle 
Company, Hoboken, N. J., is building for the New York Auto 
Transfer Company, and the equipment throughout is the regular 


Fischer combination system. 














NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—Speculation was active and 
bullish in character, notwithstanding the existing uncertainty in the 
crop situation and unsettled foreign tarkets on threatened political 
complications. Further advances are noted in different parts of the 
list, a tendency being shown to take up various neglected stocks. 
United States Steel issues, however, held firm in face of further 
talk of price cutting. The moderate improvement in the earnings of 
various railroads had a favorable effect. Money continues easy not- 
withstanding the increasing shipments to the South and West for 
crop movement. Traction stocks are still strong, though less active, 
there being a lull in the reports about the pending deal in these 
properties. Brooklyn Rapid Transit gained strength on the rather 
favorable annual report. Amalgamated Copper was the feature in 
the industrial list, making a further advance to 57%4 on indefinite re- 
ports regarding the property and the copper situation in general. 
Dullness prevailed in the electric list, and what changes are recorded 
are on the negative side. Allis-Chalmers is unchanged at II; so 
is Westinghouse common at 159. Westinghouse pfd., however, made 
a net gain of 5 points, closing at 185. General Electric lost 1 point, 
closing at 164. In the traction group Brooklyn Rapid Transit, clos- 
ing at 537, made a gain of 1% points, while Metropolitan Street 
Railway gained 1%, closing at 12234. There was considerable activity 
in outside securities on the curb market, and a majority of the issues 
were strong. The closing prices were a little easier. Electric Ve- 
hicle common made a gain of 234 points, closing at 1234, and the pre- 
ferred 6% points, with 20 as the last quotation of the week. Inter- 
borough Rapid Transit advanced with the other traction stocks, gain- 
ing 2 points on the week’s business, the last quotation being 148. 
Following are the closing quotations of August 30: 


NEW YORK 


Ang. 23 Ane. 30 


Aug. 23 ang, see 
Allis-Chalmers Co........... 10% ll 10 


Electric Vehicle 





Allis-Chalmers Co. pfd..... 47 47 Electric Vehicle pfd........ 
American Tel. & Cable. cease 89 General Electric............. 16346 165 
American Tel. & Tel........ 137 137% Hudson River Tel. my = 
American Dist. Tel. . 22 22 Interborough Rap. Tran.... 147 146 
Brooklyn Rapid Transit. . 5336 5436 Metropolitan &. . eres 121% 119% 
Commercial Cable.......... 180 180 > eee ere 152 153% 
Electric Boat............ Te 39 ME Ess ccincnsce0 aces ss 
Electric Boat pfd.. ........ 66 70 Western Union Tel. $956 8934 
Electric Lead Reduction... hg 3% Westinghouse com 158 160 
Westinghouse pfd 181 180 
BOSTON 
F Aug. 23 Aug. 30 Aug. 23 Aug. 30 
American Tel. & Tel........ 138 : Western Tel. & Tel. pfd.. 91 
Cumberland Telephone... . 117% 117% Mexican Telephone......... % 1% 
Edison Elec. Illum......... 261 260* New England Telephone... 123% 125 
General Electric............ 16144 165 Mass. Hilec. By... 20.0, cece 15 14 
Western Tel. & Tel... ..... 14 13% Mass. Elec Ry. pfd....... . 63 64% 
PHILADELPHIA. 
Aug. # Aug. 30 Aug. 23 Aug. 30 
American Railways......... 4844 Phila. Traction............+. 987% ,% 
Elec. Storage Battery....... $0 60 Phila. Hlectwic.. ......000000. 36 
Elec. Storage Battery pfd... 59 60 Phila. Rapid Trans......... 13 ase 
Elec. Co. of America........ 94 9% 
CHICAGO 
Aug.23 Aug. 30 Ane. 23 Aug. 30 
Central Unien Tel.......... : , National Carbon pfd........ 110 112 
Chicago Edison.............. 145 145 Metropclitan Elev. com. 19 21 
Chicago City Ry.. cos ie ee 180 Union Traction............ 434 74, 
re EN Se 122 120 Union Traction pfd......... *30 33 
National Carbon......... .. 333q 238 
* Asked + Holiday 


NIAGARA FALLS POWER COMPANY.—The annual report of 
the Niagara Falls Power Company for the year ended June 30, 1904, 
is as follows: 


OEE POET EE CEI TOOT CEPT COCO ee PN a MN ear $1,126,423 
ee EP FE OOO OT OEE or OEE Cree on ee ore ae 214,530 
DROE Pawn ee re aye hb ewe kp one Miele OOO eT ed BL as eke PRESS $911,893 
oe ee ROE OE ORE TERETE POOL ED TOUT TEP eae 114,936 
OGG SREOMND. s54 peas bins reeets ce eh eadeatnd stat eoaae teens $1,026,829 
CR I WS aa em sci als Ka seed Mini hs RRR DADA ee ae kk a 792,560 
NS Taga ts arn Gis Stare i ovabal a Lia bic a eee Aan OO eS ie oe Ble ES $234,269 
imemengementn erie Hertermeints 5 < és ccc cvcbcescssemrscestenves 74,331 
MMOUEG! 25 cis sca Gdns ea Gk di Oa yee hak enema Vai eRaan es he Res 9,938 
The general balance sheet as of June 30, 1904, follows: Assets— 


securities of other com- 
debentures and debenture coupons, 
deferred assets, $50,415. Total, 


Real estate, power houses, etc., $15,251,811 ; 

panies, $3,210,641; 6 per cent. 
$3,200,000; current assets, $1,058,755: 
$22,582,623. Liabilities—Capital stock, $4,180,700; bonds, $16,002,000 ; 
current liabilities, $815,240; franchises, licenses, etc., $1,201,522; 
profit and loss (surplus), $383,161. Total, $22,582,623. 





INCREASE OF TELEPHONE STOCK.—The Citizens’ Tele- 
phone Company of Columbus, Ohio, has filed a certificate with the 
Secretary of State, increasing the capital stock of the company from 
$750,000 to $1,250,000. The new issue is to be 6 per cent. preferred 
stock, upon which dividends are to be paid semi-annually. It is 
also to be preferred in case of insolvency. John Joyce signed the 
certificate as president of the company, and Edwin R. Sharp as 
secretary. 


CAMBRIDGE, MASS., ELECTRIC LIGHT.—The Cambridge 
Electric Light Company makes the following statement for the year 
ended June 30, 1904: 


1904. 1903. Inc. Dec 
SORE). ca dhe 4 tod eee eae oe awe $225,510 $198,062 TE Ae eee 
LC er rer rr Corer eer 97,979 55,185 8 errr 
Surplus after charges and div. 19,830 10,431 Dime: swiss 


DIVIDENDS.—Directors of South Side Elevated Railroad of 
Chicago have declared the regular quarterly dividend of 1 per cent., 
payable Sept. 30. 








Commercial Intelligence. 


THE WEEK IN TRADE.—The general situation is satisfactory. 
The crop reports are better; the labor situation is improving, and 
there is a better tone in textile manufacturing circles. The industrial 
situation is taking on a more hopeful aspect, and railway earnings 
show slight gains as compared with the corresponding month last 
year. Recent cuts in finished steel and iron products have created 
a feeling of uncertainty among buyers, who show an inclination to 
wait for further developments. Structural materials have, it is stated, 
also been cut to find a market. An order for 60,000 tons of steel 
rails is reported to have been placed by the Canadian Pacific Rail- 
way on a basis of $22, while orders for as much more have been 
placed by domestic roads. Domestic quotations are maintained at 
$28. Copper is slightly easier and the general situation remains very 
quiet. While exportation is going on at a brisk rate, there seems to 
be plenty of copper left here, as it is freely offered. The large pro- 
ducers have cut prices in an endeavor to create a demand. The 
closing prices are 12%c. to 12%c. for Lake and electrolytic and 12c. 
to 12%c. for casting stock. The business failures for the week end- 
ing August 25 aggregated—according to Bradstreet’s—185, against 
203 the week previous, and 142 the corresponding week last year. 


GENERATORS, ETC., FOR PHILADELPHIA WANA- 
MAKER STORE.—Awards have been made this week on the con- 
tracts for considerable of the equipment to be installed in the huge 
electric lighting plant for the new John Wanamaker department 
store, Philadelphia. This plant will be the largest isolated lighting 
installation of its description in the country. The initial equipment 
will have a generating capacity of upward of 3,000 kw. The con- 
tract for the generators has been allotted to the Crocker-Wheeler 
Company, through its Philadelphia offiecs. It calls for four 500-kw. 
engine type machines, 115 r.p.m., to be direct-connected to cross- 
compound condensing engines. There will also be six generators of 
similar type, operating at 115 r.p.m. and to be arranged for double 
direct-connection to engines. The capacity of these generators will 
be 175-kw. each. At time of writing, the engine contract, as far 
as could be ascertained here, was not actually awarded. It is ex- 
pected that the issue lies between the Allis-Chalmers Company and 
the Buckeye Engine Company, the latter concern having secured the 
contract for the engines for the new New York Wanamaker plant. 
The contract for the wiring of the Philadelphia store will be under- 
taken by the Philadelphia Electric Equipment Company. 

TELEPHONE DISTRIBUTING FRAMES.—The Monroe 
County Telephone Company, of Sparta, Wis., has recently purchased 
from Frank B. Cook, of Chicago, one of his well-known type L 
distributing frames, equipped with No. 44 protector. The board has 
a capacity of 600 pairs, and is now equipped for 300 pairs. The 
company expects to make additions in the near future, and it will 
probably not be long before the capacity of the board will have to 
be increased. The distributing frame which Mr. Cook originally 
shipped to the Sabine Valley Telephone Company, at Center, Tex., 
had a capacity of only 200 lines, but their business increased at such 
a rapid rate that they were obliged to increase the capacity to 300 
lines. One of the features of this distributing frame is that exten- 
sions can be made as business demands, and the strips of protectors 
are also arranged for adding to the capacity in banks of 20 pairs at 
any time. The Auburn Telephone Company, of Auburn, N. Y., has 
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recently made an addition to its distributing frame, which was 
manufactured by Mr. Cook. This addition of 400 lines brings the 
total capacity up to 2,050. 

SOME CROCKER-WHEELER ORDERS.—The_ Crocker- 
Wheeler Company, through its New York offices, of which Mr. F. 
H. De Gress is manager, reports recent receipt of a fine-sized batch 
of orders for motors, etc. A small-sized lighting set has been 
requisitioned for by Czarnikow, MacDougall & Company, Limited, 
of 112 Wall Street, for shipment to Cuba, where it will be used on 
one of the big plantations. The list of domestic orders includes ad- 
ditional motors for the Jersey City Printing Company’s plant; a 
generating outfit for the laboratories of the Pratt Institute, Brook- 
lyn; several motors to be used for driving Bridgeport safety emery 
wheel grinders at the Brooklyn Navy Yard; motors 10-hp. and I5- 
hp. size for the Hebrew Technical Institute, 36 Stuyvesant Street; 
motors of 25hp. each for the new Procter & Gamble plant at Armour- 
dale, Kansas, and a marine lighting set for the Burlee Dry Dock 
Company, Port Richmond, §. I. 

NEW TELEPHONE SYSTEM FOR MEXICO CITY.—Mex- 
ican advices state that Mr. Jose Sitzenstalter, of Mexico City, who 
is the instructor of Federal printing telegraph operators, has been 
granted a concession by the Mexican Government which permits 
of the installation of a new telephone system in the capital of the 
southern republic. Primarily interested in the Sitzenstalter con- 
cession is a Swedish syndicate, of which the well-known firm of 
L. M. Ericsson, of Stockholm, is a member. About the middle of 
October a representative of the Swedish syndicate is expected to 
arrive in Mexico City for the purpose of completing the details for 
starting the work. The Ericssons are understood to be making ar- 
rangements to install other telephone systems on this side of the 
Atlantic. 

AMERICAN TELEPHONE & TELEGRAPH.—The com- 
pany’s instrument statement for July is as follows: 


Mo. ended Mo. ended Mo. ended Mo. ended 
July 31, ’04. July 31,’03. July 20,’o2. July 20, ’or. 

















ee eee 80,348 690,194 59,935 56,526 
MN ng e35e ka antes 42,842 44,116 34,054 30,241 
Dee WN, on Shs ea se 37,500 25,078 25,881 26,285 
Since Since Since Since 

Dec. 31,03. Dec. 31,’02. Dec. 20,’01. Dec. 20, ’oo. 

Cees: Cmte: Gatecaccvse 672,032 669,258 649,044 526,449 
ree re 290,032 279,257 260,321 224,810 
Oe cee er 382,000 390,001 388,723 301,639 
Total outstanding ...... 4,161,517 3,540,321 2,914,735 2,254,455 


EQUIPMENT FOR VERA CRUZ HARBOR.—Considerable 
electrical equipment is to be installed in connection with the exten- 
sive harbor improvements now under way at Vera Cruz, the principal 
seaport of Mexico. The British contracting firm of S. Pearson & 
Son, Limited, has the contract. Some idea of the magnitude of the 
orders to be placed will be gathered when it is stated that upward 
of $30,000,000 (Mexican currency) has already been expended. 
Mr. A. E. Worswick, formerly general manager of the Mexico City 
electric traction system, is the consulting electrical engineer for the 
Pearson people. His headquarters are in Mexico City. 

PHILIPPINES POWER TRANSMISSION.—Advices from 
Manila state that the harnessing of the Botocan Falls and the Rivers 
Caliraya and Lomot, in the Province of Laguna, and the Angat 
River in Bulacan, and the transmission of the current to Manila 
and vicinity are electrical problems now receiving consideration from 
the Bureau of Engineering. It is expected that 30,000 hp or more 
can be generated, a power sufficient to meet the requirements of the 
traction system (now under construction) as well as the lighting 
and the mechanical needs of the city for several years. 

LIGHT AND POWER FOR LEON, MEXICO.—One of the 
principal commercial cities in the State of Guanajuato—Leon—is to 
have an up-to-date American electric lighting and power system. A 
contract has been entered into by Mr. Oscar Braniff, of Mexico City, 
with the Guanajuato Electric Power Company to furnish power from 
its plant located at Zamora on the river Douro. The transmission 
line at present built to the city of Guanajuato will be carried on to 
Leon, a distance of 25 miles. In the first instance, Leon will con- 
sume 1,000 h.p. for lighting purposes and for use by some of the 
various manufacturing plants in the vicinity. 

ELECTRIC PUMPING EQUIPMENT FOR EAST ORANGE. 
—Bellman & Sandford, 149 Broadway, New York, have been awarded 
the contract for the equipment to be installed in the pumping station 
of the East Orange Water Works, at White Oak Ridge, N. J. The 
contract calls for a centrifugal pump capable of handling 5,000,000 
gallons every twenty-four hours. The pump is to be electrically 
operated. It will be direct-connected to a vertical motor of 45-hp 
capacity. The contract also requisitions for a 50-kw generator, 
direct-connected to a 75-hp cross-compound engine. There will also 
be a 7-kw generating set, together with switchboard. The Bellman 
& Sanford bid was $7,190. 
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THE SPRAGUE ELECTRIC COMPANY reports an excellent 
business in the electric hoist department. Among recent orders are 
eight electric hoists for Davis & Thomas Company, Catasauqua, Pa., 
to be used in handling castings for the new Pennsylvania Railway 
tunnel under New York City; 13 hoists for the Pennsylvania Rail- 
way Company car wheel foundry at Altoona, Pa., and 20 hoists for 
the new works of the International Steam Pump Company at Harri- 
son, N. J. 

ELECTRICAL SUPPLIES IN TRANSVAAL.—A. Vandam & 
Company have opened showrooms and offices in Hosken’s Building, 
Government Square, Johannesburg, South Africa. This firm is suc- 
cessor to Vandam, Marsh & Company, Ltd., and has warehouse 
capacity for meeting orders from stock. This English concern makes 
a specialty also of American apparatus. Its business is said to 
have attained large proportions. 

EQUIPMENT FOR MEXICAN QUARRIES.—Extensive grind- 
stone quarries in the vicinity of Guadalajara, State of Jalisco, Mex- 
ico, are about to be exploited, which will insure the purchase of con- 
siderable electrical equipment, including material, etc., for an electric 
railway to be built between Guadalajara and the property—a distance 
of about 40 miles. Mr. Charles Carroll, of Guadalajara is the prime 
mover in the project. 

EQUIPMENT FOR SAN FELIPE MINES.—The San Felipe 
mining property near the boundary lines of the States of Jalisco and 
Tepic, Mexico, and owned by Pennsylvania capitalists, is to be elec- 
trically operated. Power will be derived from a plant on the Amajac 
River for the purpose of mining the reduction works, etc. Col. N. 
Z. Seitz is general manager of the San Felipe Company. 

LIGHTING PLANT FOR MANILA FORT.—An electric light- 
ing plant is to be installed at Fort William McKinley, Manila, P. 1. 
Plans and specifications are now being drawn up. The equipment 
to be put in will take care of 6,000 16-cp lamps. Alternating current 
will in all probability be used. The contracts will be placed through 
the Quartermaster’s Department at Washington, D. C. 

THE NEW ORLEANS ELECTRIC COMPANY, LIMITED, 616 
Commercial Place, New Orleans, is in the market for about 10,600 
pounds T. B. W. P. wire, No. o B. & S.; 6,100 pounds bare No. o 
and 600 feet No. o, R. C. wire, to be used on a cortract for the 
power transmission lines of the New Orleans Water and Sewerage 
Board. Mr. S. Bowling can be addressed. 


BLAKE PUMPS FOR PHILIPPINES HARBOR WORK.-—J. 
G. White & Co., 43-49 Exchange Place, New York, who recently 
secured the contracts for the construction of harbors at Cebu and 
Iloilo, P. I., have let the contract to the International Steam Pump 
Company, of 114 Liberty Street, for several Blake pumping equip- 
ments for use in connection with the work. 
™ TROLLEY WIRE FOR MEXICO.—The Ansonia (Conn.) Brass 
& Copper Company has secured a substantial contract for trolley 
wire, etc., for the Mexico City electric traction system, of which 
Mr. W. W. Wheatley, formerly general manager of the railroad 
department of the Public Service Corporation of New Jersey, is 
manager. 

EQUIPMENT FOR NEW NEWPORT HOTEL.—A good-sized 
lighting plant is to be put in the big hotel to be built at Newport, 
R. I., by a syndicate, which is represented by Mr. Joseph Myers, of 
170 Broadway. Mr. John Lyman Faxon, of Boston, Mass., is the 
architect. The hotel will cost about $1,000,000. 

NEW BOSTON STORE TO TAKE STREET CURRENT.— 
The new $3,000,000 department store to be built in Boston and 
leased to Mr. Henry Siegel, will take current from the street. Mr. 
Harry Alexander, of 20 West Thirty-fourth Street, is the electrical 
engineer. 

MORE EQUIPMENT FOR McKESSON & ROBBINS.—Mc- 
Kesson & Robbins, the wholesale druggists, of 91 Fulton Street, New 
York, are to rearrange and considerably enlarge their power plant. 
Mr. Frank Sutton, Tontine Building, is the electrical engineer on 
the work. 

THE KABELFABRIK ACTIEN GESELLSCHAFT of Vienna, 
Austria, informs us that it furnished the lead covered and aerial 
cables for the new telephone exchange at Buda-Pest, Hungary, de- 
scribed and illustrated recently in these columns. 

TELEPHONE SYSTEM FOR BRAZILIAN RAILROAD.—A 
contract is about to be placed for the installation of a somewhat ex- 
tensive telephone system for the Central Railway of Brazil, whose 
head offices are in Rio de Janeiro. 

LIGHTING EQUIPMENT FOR STATEN ISLAND FERRY.— 
Orders will shortly be placed for lighting equipment for the new 
Staten Island ferryhouse. Mr. J. J. F. Garigan, 1123 Broadway, 
New York, is the architect. 

THE SOUTH SIDE ELEVATED of Chicago has placed an 
order with the American Bridge Company for $5,000,000 worth of 
huilding material. 
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DIRECTORY OF ELECTRICAL ASSOCIA- 
TIONS, SOCIETIES, ETC. 


(Published first issue of each month.) 

AMERICAN ELECTROCHEMICAL Society. Secretary, S. S. Stadtler, 39 S. 1oth 
St., Philadelphia. Next meeting, St. Louis, Sept. 12-17, 1904. 

AMERICAN ELECTRO-THERAPEUTIC ASSOCIATION. Secretary, Dr. C. E. Skin- 
ner, New Haven, Conn. Next meeting, St. Louis, Sept. 13, 1904. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secretary, Ralph W. Pope, 
95 Liberty Street, New York. Meetings, last Friday each month. 

AMERICAN Rattway, Mecuanicat & ELectricaL ASSOCIATION. Secretary, 


Walter Mower, 12 Woodward Avenue, Detroit, Mich, 

AMERICAN Society OF MUNICIPAL IMPROVEMENTS. Secretary, G. W. Tillson, 
Brooklyn, N. Y. Next meeting, St. Louis, Oct. 4, 1904. 

AMERICAN StrEET Raitway Association. Secretary, T. C. Pennington, 2020 
State Street, Chicago. Next meeting, St. Louis, Mo., Oct. 12 and 13, 1904. 

ASSOCIATION OF EpIson ILLUMINATING COMPANIES. Secretary, W. S. Bar- 
stow, New York City and Portland, Ore. Next meeting, New Castle, N. H., 
Aug. 30 and 31 and Sept. 1, 1904. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTENDENTS. Secretary, P. W. 
Drew, Milwaukee, Wis. Next meeting, Chattanooga, Tenn., third Wednesday 
in May, 190s. 

CANADIAN ELECTRICAL ASSOCIATION. 
Ont. Next meeting, Montreal, 1905. 

Cotorapo Exectric Licut, Power & RAaILway 
George B. Tripp, Colorado Col. Next meeting, 
Sept. 21, 22 and 23, 1904. 

Connecticut State Street RAILwAy ASSOCIATION. 
Bridgeport, Conn. Annual meeting in November. 

ENGINE BuiILpers’ ASSOCIATION OF THE UNITED States. Secretary, D. Flem- 
ing, Harrisburg, Pa. Next meeting, New York City, December, 1904. 

ELectricaL AssociaTION oF NortH Dakota. Secretary, S. J. Fuller, 
more, N. D. Next meeting, Fargo, first week in October, 1904. 

ELectricaL Contractors’ ASSOCIATION OF NEW YorK STATE. 
lish, Rochester, N. Y. 

EvectricaL Trapes Society (Member National 
tion). Secretary, A. P. Eckert, 39 Cortlandt Street, 
Directors meets second Friday of each month. 

ILtinots State Exvecrric Association. Secretary, H. E. 
Ill. 

InpIANA Pusiic Uritities Association. Secretary, A. M. 
Ind. Next meeting, Indianapolis, Ind., Oct. 18, 1904. 

INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES OF AMERICA. 
Secretary, Frank G. Jones, 48 West Jackson Boulevard, Chicago. Next meet- 
ing, St. Louis, Sept., 1904. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. 
W. Pichardt, Huntingburg, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELEctTRICIANS. Secretary, Frank 
P. Foster, Corning, N. Y. Next meeting, St. Louis, Sept. 13 and 14, 1904. 

INTERNATIONAL ELECTRICAL ConGreEss. General secretary, Dr. A. E. Kennelly, 
Cambridge, Mass. Meeting, St. Louis, Sept. 12-17, 1904. 


Secretary, C. H. Mortimer, Toronto, 


AssociaTION. Secretary, 


Springs, Colorado Springs, 


Secretary, E. W. Poole, 


Lari- 
Secretary, F. 


Associa- 
Board of 


Electrical Trades 
New York. 


Chubbuck, LaSalle, 


Barron, South 


send, 


Secretary, E. 


INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, E. M. Cole- 
man, Louisville, Ky. 
Iowa ExectricaL Association. Secretary, W. S. Porter, Eldora, Ia. Next 


meeting, Dubuque, Ia., April, 1905. 

Iowa TELEPHONE AssocIATIon. Secretary, C. C. 
Next meeting, second Tuesday in March, 1905. 

Kentucky INDEPENDENT TELEPHONE AssocIATION. Secretary, James Maret, 
Mount Vernon, Ky. Next meeting, Lexington, Ky., Oct. 11 and 12, 1904. 

MAINE StreEET Rattway Association. Secretary, E. A. Newman, 471 Con- 
gress Street, Portland, Me. 

MASSACHUSETTS STREET RaiLway AssocrATION. Secretary, Charles S. Clark, 
70 Kilby Street, Boston, Mass. Meets second Wednesday of each month, ex- 
cept July and August. 

NATIONAL ARM, PIN 
Madison, Ind. 

NATIONAL ELectrRICAL CoNTRACTORS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, W. H. Morton, 44 Whitesboro Street, Utica, N. Y. Next meeting, 
St. Louis, Mo., September 14, 15 and 16, 1904. 

NATIONAL Exectrric Licut Secretary, Dudley Farrand, New- 


Deering, Des Moines, Ia. 


& Bracker Association. Secretary, J. B. Magers, 


ASSOCIATION. 


ark, N.. J. 

New ENGLAND Street Rattway Cxius. Secretary, J. H. Neal, 101 Milk 
Street, Boston, Mass. Meets last Thursday of each month. 

New York Evectricat Society. Secretary, G. H. Guy, 114 Liberty Street, 
New York. 

NORTHWESTERN ELectrRIcAL ASSOCIATION. Secretary, T. R. Mercein, 85 


Next meeting, St. Louis, Sept. 12-16, 1904. 
Secretary, Chas. Currie, Akron, Ohio. 


Michigan Street, Milwaukee, Wis. 
Ouro Street RatLway ASSOCIATION. 


Ouro Exvectric Licgut Association. Secretary, D. L. Gaskill, Greenville, 
Ohio. 
Ouro Soctety OF MECHANICAL, ELECTRICAL AND STEAM ENGINEERS. Secre- 


tary, C. J. Miller, Canton, Ohio. Next meeting, Canton, Nov. 18, 1904. 


Paciric Coast ELectrric TRANSMISSION AssocIATION. Secretary, G. P. Low, 
600 Rialto Building, San Francisco, Cal. 
SOUTHWESTERN ELeEctTRICAL AND Gas AssociATION. Secretary, F. E. Scovill, 


Austin, Tex. 
STREET RaiLway ACCOUNTANTS’ ASSOCIATION OF AMERICA. 
Brockway, 40 Morris Street, Yonkers, N. Y. 
STREET RAILWAy ASSOCIATION OF THE STATE OF New York. Secretary, W. W. 
Cole, Elmira, N. Y. Next meeting, Utica, N. Y., Oct. 11 and 12, 1904. 
VERMONT ELEcTRICAL AssociATION. Secretary, C. C. Wells, Middlebury, Vt. 
Next meeting, Montpelier, Sept. 21 and 22, 1904. 
WESTERN Society OF ENGINEERS, Electrical Section. 
1737 Monadnock Block, Chicago, III. 


Secretary, W. B. 


Secretary, J. H. Warder, 
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DUNWOODY, GA.—The 
from Roswell to Dunwoody. 


Bell Telephone Company has completed a line 


JACKSONVILLE, ILL.—The Illinois Telephone Company has increased its 
capitalization from $100,000 to $500,000. 

ST. JOSEPH, ILL.—The St. Joseph Telephone Company has been incor- 
porated with a capital stock of $18,000. The incorporators are N. C. Hoyt, 
O. C. Boggs and others. 

MAROA, ILL.—The Maroa 


with a capital stock of $10,000. 
J. T. Keats and Elliot James. 


been incorporated 
Stoutenborough, 


Telephone Company has 
The incorporators are J. P. 


BELVIDERE, ILL.—The Boone County Telephone Cempany has been incor- 
porated with a capital stock of $2500. The incorporators are Fred W. Plane, 
D. W. Barningham and S. Hicks. 

CHICAGO, ILL.—The Cedarville Telephone Company, of Stephenson County, 
has been incorporated with a capital stock of $7000. The incorporators are S. 
W. Roberts, S. F. Newhall and H. M. Fisk. 

GALESBURG, ILL.—The Dahinda Farmers’ Telephone Company has been 
incorporated with a capital stock of $1400. The Samuel 
Sutherland, Charles Woolsey and J. M. Oberholtzer. 

ROCKVILLE, IND.—The Park County Telephone Company, of which A. M. 
Adams is president, has increased its capital stock to $36,000. 


incorporators are 


MANNING, IA.—The Manning Telephone Company has been incorporated 
with a capital stock of $25,000. The incorporators are W. B. Swaney, Philip 
Zerwas and others. 

SIOUX CITY, IA. 
Company and some of the leading independent telephone companies of South 
Dakota has been concluded whereby the various interested companies are made 
The parties in the agreement besides the Sioux City Telephone 
Yankton Exchange, at Yankton, the Bruce 
number of Dakota the Citizens’ Ex- 
A number of smaller independent 


An agreement between the new Sioux City Telephone 


practically one. 
Company are the new Telephone 
South 
of Sioux Falls, and the Ward lines. 
a network over the southwestern portion of South Dakota, are 
to be taken into the agreement. It is planned by the promoters of the combina- 
tion to construct Mitchell, Aberdeen, Watertown and Brookings and 
all of the principal towns east of the Missouri River in South Dakota. 
WASHINGTON, KAN.—The Washington Mutual Telephone Company has 
been incorporated by John King, G. 
GALENA, KAN. 
ing here on Aug. 17 
ment was reached upon the various points of difference and all matters were 
The officers of the organization President, G. H. 
Dow, Baxter Springs, and secretary 


lines, reaching a smaller points, 
change, 


lines, forming 


lines to 


Wertman and others. 
The Southeast Kansas Telephone Association held a meet- 
for the purpose of harmonizing toll service rates. Agree- 
satisfactorily settled. are: 
Spangler, Chetopa; vice-president, E. W. 
and treasurer, M. L. Robeson. 

NORTH PENOBSCOT, ME.—The North Penobscot Telephone Company has 
been incorporated with a capital stock of $5000. Henry P. Osgood, president. 

SOUTH CHINA, ME.—The China 
porated with a capital stock of $10,000. W. 

DUNDEE, MICH. 
its capital stock from $15,000 to $30,000. 

CERRO GORDO, MINN.—The Farmers’ 
incorporated with a capital stock of $20,000. 

ST. PAUL, MINN.—It is understood that the Northern Pacific Railway will 
let contracts soon for telephone systems along its line to be used for train 


Telephone Company has been incor- 
J. Thomas is president. 


The Monroe County Telephone Company has increased 


Mutual Telephone Company has been 


dispatching. 
DULUTH, MINN.—The Zenith Telephone 
tween $75,000 and $100,000 in enlarging and improving its plant and adding 


Company is now expending be- 
to its capacity. 

ALBERT LEA, MINN.—The Albert Lea Telephone Company will discard 
the automatic system and install a central energy manual system. Considerable 
cable work will be done. 


MINNEAPOLIS, MINN.—E. H. Moulton, of Minneapolis, president of the 
Tri-State (Twin City) Telephone Company, has made arrangement for extending 
Falls, South Dakota, and Austin and 
is also planned to build from Austin east to La 


the line from Sioux 
Albert 


Crosse, 


CUMBERLAND, MISS.- 


a franchise for the establishment and operation of a telephone system within the 


Minneapolis to 
Lea, Minnesota. It 


Wisconsin. 


The Cumberland Telephone Company has secured 


city limits. 
has been incorporated 
Campbell, L. D. 


DRYDEN, MO.—The 
with a capital stock of $1100. 


Dryden Telephone Company 
The incorporators are J. S. 
Perry and others. 


has been 


ARCADIA, MO.—The Arcadia & 
incorporated with a capital stock of $750. 

GREAT FALLS, MONT.—The Cascade County 
been organized with a stock of 
Duncan Cameron, W. K. Foster and John Mainland. 
be built to Black Butte. 


Drywood Telephone Company 


Rural Telephone Company 
interested 
line 


Those are 


The first 


has capital $50,000 


rural will 
GLASSBORO, N. 
into the People’s Rural Telephone Company of New Jersey. 


J.—Pilesgrove Rural Telephone Company has been merged 
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CAMDEN, N. J.—The Delaware & Atlantic Telegraph & Telephone Company 
has been incorporated with a capital stock of $100,000. The incorporators are 
W. N. Bethell, James Mitchell, Theodore Spencer, Winfield S. Piersol and H. F. 
Ettinger. 

LYONS, N. Y.—The Wayne-Monroe Telephone Company has increased its 
capital stock from $30,000 to $100,000. 

FAIR HAVEN, N. Y.—The Sterling Telephone Company has been incor- 
porated with a capital stock of $960. The directors are F. B. Phillips, Frank 
Longley and Herbert Grant. 

FRANKLIN, N. C.—The Franklin, N. C., Telephone & Electric Company 
has been chartered, with a capital of $15,000, by J. S. Trotter, of Franklin, 
N. C., and others. A local telephone and lighting plant will be established. 

HALLSVILLE, OHIO.—The Colerain Telephone Company has been formed 
by R. D. Robinson and others with $10,500 capital. 

DAYTON, OHIO.—The Homer Telephone Company, of which John T. Bar- 
low is president and Jesse C. Reber, secretary, has increased its preferred 
stock from $1,000,000 to $1,200,000. 

IRONTON, OHIO.—A new Bell exchange is being put in at Ironton, the 
Mt. Vernon system is being completely reconstructed, and a new line is being 
built from Columbus to Washington C. H. 

COLUMBUS, OHIO.—The Franklin County Telephone Company has been 
incorporated with a capital stock of $150,000. The incorporators are Isaac B. 
Cameron, Seth L. McMillan, Ralph Reamer, Homer L. Rose and Chas. F. 
Johnson. 

CADIZ, OHIO.—The United States Telephone Company is constructing a 
line between Cadiz and Uhrichsville. The Cadiz end of it will be operated 
from the office of the Harrison County Telephone Company, and the new line 
will be available for the use of the entire Harrison County system. 

GENEVA, OHIO.—Homer Hood, of Toledo, has made a formal request of 
the council for the franchise to construct and operate an up-to-date telephone 
system in Geneva. While Mr. Hood has applied for the franchise, many of the 
residents here look upon the proposition as coming from the Bell Company. 

COLUMBUS, OHIO.—The Franklin County Telephone Company of Colum- 
bus has been incorporated by Isaac B. Cameron, Seth L. McMillen, Ralph 
Reamer, Homer L. Rose and Charles F. Johnson. The company proposes to 
operate telephones connecting Westerville, Gahanna, Worthington, Galloway, 
Groveport, New Albany, Dublin, Black Lick, Brice, Central College, Elmwood, 
Howden, Pleasant Corners, Pickerington, Lithopolis, Apice and the Girls’ 
Industrial school with Columbus. The Franklin County Telephone Company 
has been owned and controlled by the Citizens’ Telephone Company for some 
time. 

FOSS, OKLA.—The Northwestern Telephone Exchange has been incor- 
porated by S. H. and O. H. James. The capital is $5000. 

GUTHRIE, OKLA.—The Northwestern Telephone Exchange, of Foss, has 
been granted a territorial charter, with $5000 capital stock. The incorporators 
are S. H. James, Emma, Etta and O. H. James. 

BEND, ORE.—The Duschutes Telephone Company has been incorporated 
with a capital of $3000. The incorporators are P. L. Thompkins, Geo. C. Stein- 
man and W. E. Guerin, Jr. 

TOLO, ORE.—The Condor Water & Power Company, of Tolo, proposes to 
add 6000 korse-power to its plant, and extend its system by the addition of 40 
miles of circuit. The company has franchises for the lighting of Medford, 
Grant’s Pass and Antral Point. Mr. C. R. Ray is general manager of the 
company. 

PHILADELPHIA, PA.—The Hollidaysburg Borough Council at Altoona, 
Pa., has ordered immediate steps to be taken to revoke the franchise of the 
Bell Telephone Company because of advance in rates. 

ST. STEPHENS, S. C.—A charter kas been issued to the Berkley Telephone 
Company. Capital, $1000. 

JUNCTION CITY, TEX.—The Junction City Telephone Company has been 
chartered with a capital stock of $5000. 

DALLAS, TEX.—M. T. Sherman, of Joplin, Mo., has a franchise for a 
new telephone system at Jennings. A franchise has been granted at South 
McAlester, I. T., for the construction there of a central energy Bell telephone 
system, estimated to cost $50,000. The Chickasha-Altus Telephone Company will 
extend its system to Hobart. Charters have been granted to the following named 
companies for the construction of telephone systems: Lincoln County Rural 
Company, of Tyron, with $5000 capital; the Southwestern Company, of Fred- 
erick, with $5000 capital; the Frederick Telephone Company, of Frederick, with 
$3500 capital. 


WELCH, W. VA.—W. D. Ross has secured a contract from the Lynchburg 
Water Department to erect a telephone line 25 miles long to the site where 
it is proposed to secure water for the city. The contract amounts to about 


$3000. 


SHAW, WIS.—The Shaw Telephone Company has been incorporated with 
a capital stock of $5000. The incorporators are Charles Seguire, Ira Ives 
and Nels M. Johnson. 


CAMBRIA, WIS.—The Cambria Co-operative Telephone Company has been 
incorporated with a capital stock of $1000. The incorporators are H. W. 
Thomas, Chris Hecker and E. D. Ford. 


BREMERTON, WASH.—The Northwestern Peninsular Telephone & Tele- 
graph Company has been incorporated here with a capital stock of $50,000. The 
trustees are Wiliiam D. Calder, S. F. Hoffman and George W. Hoffman. 


WALKERVILLE, ONT.—-The Ontario Independent Telephone Company has 
applied to the council of the town of Walkerville for a franchise. As the 
Bell Telephone franchise there expires in November next, a warm fight is 
anticipated. The Independent Company is seeking to have a service in Wind- 
sor, Walkerville and Sandwich. It will give conrections with the co-operative 


company in Detroit, Mich. 
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ELECTRIC LIGHT AND POWER. 





ANDALUSA, ALA.—The Andalusa Light & Water Company has been in- 
corporated with a capital of $35,000, by John McDavid, W. K. Hyer, Jr., 
Henry Hyer and Frank Sutter. 

ANNISTON, ALA.—The Anniston Electric & Gas Company has been incor- 
porated with a capital of $25,000. Incorporators: Kenneth K. McLaren, W. H. 
Bradley and Clifford W. Perkins. 

ANDALUSIA, ALA.—The Andalusia Light & Water Company has been in- 
corporated with a capital stock of $35,000. The incorporators are John 
McDavid, W. K. Hyer, Jr., Henry Hyer and Frank Sutter. 

HARTFORD, CONN.—Thomas C. Perkins has bought the controlling stock 
of the Windsor Locks Electric Light Company and intends to enlarge and im- 
prove the plant and increase the water power. 

DENVER, COL.—The Northern Colorado Light & Power Company has 
been incorporated with a capital stock of $500,000. The incorporators are 
Rodney Curtis, Charles M. Hobbs and Loren Curtis. 

JACKSONVILLE, FLA.—Supt. R. N. Ellis has been requested to submit 
an estimate of what extensions will be necessary in the electric lighting, water 
works and sewer systems.to meet the demands of the city for 10 years in the 
future. 

-MATTOON, ILL.—The stockholders of the Mattoon Heat, Light & Power 
Company held their annual meeting on Aug. 9 and elected the following- 
named officers: P. C. Summerville, president; Louis Katz, vice-president; H. 
W. Tolle, secretary; L. C. Rose, treasurer, and E. A. Potter, manager. 

SEELEYVILLE, IND.—N. B. Stanley has been granted a franchise to es- 
tablish a plant for electric lighting in this city. 

ALEXANDRIA, IND.—The Town Council has awarded the contract to light 
the city for ten years to the Alexandria Electric Light & Power Company. 

AFTON, IA.—The citizens have voted in favor of constructing an electric 
light plant. A. C. Robinson is Recorder. 

BALTIMORE, MD.—Mayor Timanus is having plans prepared for a mu- 
nicipal heating, lighting and power plant in the wharf district, estimated to cost 
about $150,000. The purpose is to light and heat the Court House, City Hall 
and other public buildings, illuminate the new piers and markets and furnish 
power for ships at the piers. 

ST. IGNACE, MICH.—The citizens have voted in favor of issuing $15,000 
electric light bonds. 

HAMMONTON, N. J.—The Hammonton & Egg Harbor City Gas Company 
has purchased from the Atlantic County Electrical Company the electric light- 
ing plant here. The new owners will merge the lighting and gas plants on 
West End Avenue and expend $16,000 in building a power-house and install- 
ing new machinery. 

CLINTON, N. Y.—A charter election will probably soon be held to vote on 
issuing bonds for the construction of an electric light plant. 

SIDNEY, OHIO.—The Citizens’ Light, Heat & Power Company has been 
incorporated with a capital of $150,000. 

COLUMBUS, OHIO.—The Ada Water, Heat & Light Company has increased 
its capital stock from $75,000 to $100,000. C. S. Ames is the president. 

COLUMBUS, OHIO.—The contract for the installation of the electric light 
system, including generators, engines and switchboard, for the new building 
of the Columbus Savings & Trust Company, has been awarded to the Electric 
Supply & Construction Company of Columbus, for $30,000. 

SISKIYOU, ORE.—The Siskiyou Electric Power Company has completed 
the installation of its power line through the Little Shasta Valley, thus adding 
14 miles to its distributing system in Siskiyou County. 

FRANKLIN, PA.—The Franklin Extended Electric Company has been in- 
corporated with a capital of $20,000, by D. W. Klinefelter, O. C. Harris and 
others. 

PITTSBURG, PA.—Wm. Miller & Sons Company, Pittsburg, has secured 
the contract for the power house and steam-heating and lighting plant for the 
new Carnegie Institute. The building alone will cost $160,000. The contract 
for the mechanical equipment of this plant has not been awarded. 


MAHANOY CITY, PA.—The charter of the Buck Mountain Light, Heat 
& Power Company, which was recently chartered by Governor Pennypacker, has 
been put on record. The company has a capital stock of $10,000. The purpose 
of the corporation is to supply light, heat and power by electricity to the pub- 
lic in Mahanoy. Harrison Ball. I. A. Seligman and others are interested. 


ARLINGTON, TEX.—The Arlington Light & Power Company has filed a 
charter. The capital stock is $10,000. The incorporators are William Dugan, 
W. C. Weeks, W. L. Sweet, F. A. Hodd and A. W. Collins. 


ROANOKE, VA.—The proposed power company is an assured fact. Mr. 
Camp, the Florida millionaire, is behind the scheme and work will be com- 
menced at once on the big dam on Roanoke River. The contract for cement 
has been awarded to the Central Manufacturing Company. The dam _ will 
give nearly one thousand horse-power. It is understood that Mr. Camp has 
acquired nearly all the stock and will be practically owner of the enterprise. 
He is one of the richest men in Florida, being owner of phosphate beds in that 
State. 

PROSSER FALLS, WASH.—The Prosser Falls Electric Company is con- 
templating installing electric light and power plants in Mabton and Sunnyside. 


OCONOMOWOC, WIS.—The council has passed the ordinance granting 
a franchise to the Watertown & Oconomowoc Light, Heat & Power Company. 


CODY, WYO.—A company financed by Denver and Eastern capitalists will 
soon undertake the construction of a plant at the falls of the Government dam 
now being built on the Shoshone River. Power will be generated for a smelter, 
and will also be transmitted to the mines at Kirwin. 
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THE ELECTRIC RAILWAY. 


DECATUR, ALA.—There is a plan on foot to construct an electric railway 
from Decatur to Trinity Mountain, seven miles away, where J. L, Echols and 
others may establish a summer resort. 

MARYSVILLE, CAL.—The Northern California Counties Electric Railway 
& Steamer Line has been organized to build an electric railway to connect 
Marysville, Oroville and Colusa and to establish a line of steamboats to con- 
nect with the electric railway for the handling of freight between valley points 
and this city. F. E. Emlay, of Oroville, an electrical engineer, who is one 
of the promoters of the enterprise, says the company has secured water rights 
that will enable it to develop 2500 horse-power at its power plant on Butte 
Creek, near Oroville. The electric line is to reach a number of important 
Sacramento Valley points. 


BRISTOL, CONN.—The stockholders of the Bristol & Plainville Tramway 
Company have voted to raise the capital stock of the company from $150,000 
to $250,000. 

GENESEO, ILL.—The Kewanee, Cambridge & Geneseo Railway Company, 
which is to build an electric interurban line from Kewanee to Geneseo, has 
increased its capital stock from $100,000 to $850,000. This company has been 
negotiating for the sale of its bonds for some time, and is said to have been 
successful. 


COLUMBUS, IND.—The Columbus Street Railway & Light Company has 
filed articles of incorporation with the Secretary of State. The capital stock 
is $100,000. The purpose of the corporation is to take over the present street 
railway system in the city, and to generate and supply electricity, hot water 
and steam for commercial purposes. R. F. Gottschalk, president; John W. 
Crump, vice-president; C. F. Crump, secretary and treasurer. 


AUBURN, ME.—The Auburn & Turner Railway Company is being organized 
in Maine, with a capital of $100,000. The temporary officers have been selected 
and Edgar S. Hill, of Webster, is acting as treasurer. As soon as possible 
permanent officers will be elected. The intention of the company is to construct 
a street railway between Lewiston and Livermore Falls, Me. 


WESTWOOD, MASS.—The Norfolk Western Street Railway Company has 
been sold at auction by order of the United States Circuit Court. Fred S. 
Gore, of Boston, was the purchaser, his bid being $18,100, the property being 
subject to a mortgage of $100,000 and interest. The line is 93% miles in length. 


LIBBY, MONT.—It is reported here that Joseph Plastina, of Spokane, Wash., 
and F. M. Barrett, a Wisconsin capitalist, are behind a project to build an elec- 
tric railway from this city to mines in the mining district to the south. Am- 
ple water power is available for the operation of a plant. 

TYRON, N. C.—There is talk of building an electric railway from here to 
Mill Spring in the mountains of the western part of the State. Major W. A. 
Cannon, of Lynn, is interested. 


IIMA, OHIO.—Work has been started on building for six sub-stations for 
the line of the Fort Wayne, Van Wert & Lima Traction Company. Current 
for this road will be supplied from the St. Mary’s power station of the Western 
Ohio Railway and will be transmitted at 33,000 volts. The Western Ohio 
station thas a large surplus of power, and can handle the 67 miles of additional 
road withcut any additions of generating equipment. 

PORTLAND, ORE.—A consolidation of the Portland Railway Company and 
the City & Suburban Railway Company, the two corporations controlling prac- 
tically all the city lines in Portland, is now assured. A committee consisting 
of A.«sL. Mills and Secretary and General Manager C. F. Swigert, of the City 
& Suburban Company, and Treasurer J. C. Ainsworth and General Manager F. 
I. Fuller, of the Portland Railway Company, has been appointed to arrange for 
the consolidation, select the officials of the new company and arrange the other 
details in the interests of the stockholders. The new company, which will 
probably be called the Portland & Southern Railway Company, will have a cap- 
ital stock of at least $4,000,000, that being the combined capitalization of the two 
merging corporations. 

HARRISBURG, PA.—The Cumberland Valley .Elec- 
tric Passenger Railway Company, which operates the line between Mechanicsburg 
and Carlisle, have organized as the Carlisle & Mechanicsburg Street Railway 
Company, with M. C. Kennedy, of Chambersburg, as president. The 
lately became the the Valley Traction Company, which already 
operates lines from Harrisburg to New Cumberland, White Hill, Mechanics- 
burg, West Fairview and intermediate points, and it is intended to extend it 
to Carlisle. The officers of the new organization are those of the Valley Trac- 
tioa Company. After Carlisle is reached the company may extend to Chambers- 
burg. 

NEW BRAUNFELS, TEX.—The Athens Loan Company, of Athens, Tex., 
representing Chicago capitalists, is promoting the project of constructing an 
electric railway between New Braunfels and Gonzales. 

PORT ARTHUR, TEX.—George Woodward, of Port Arthur, and associates 
have obtained a franchise for the construction of an electric railway 
Port Arthur to the Port Arthur deep-water docks, a distance of three miles. 
About one-half mile of this road is finished and in operation. 
reach the oil refineries and rice mill. 
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SALT LAKE CITY, UTAH.—tThe Salt Lake & Utah Valley Railroad has 
been acquired through purchase by J. G. Jacobs, of this city, as representative 
of Eastern capitalists. The road now extends to the southwestern boundary of 
the city, but the new owners will extend the system as far as the mining town 
of Bingham, a distance of 21 miles. 


MONTREAL, QUE.—The shareholders of the Suburban Tramways & 
Power Company have elected officers as follows: Hon. L. J. Forget, presi- 
dent; K. W. Blackwell, vice-president; Lieut.-Col. Fred Henshaw, Sir Mon- 


tagu Allan, Paul Gilbert, directors. W. G. Ross was named general manager, 
and Patrick Dubee, secretary. This company was organized for the purpose 
of taking over the Longue Pointe and other projected lines, and is closely 
identified with the Montreal Street Railway Company. 
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LEGAL. 


ATTACHMENT PLUGS.—In the United District of 
New Jersey, judgment has been rendered and an injunction issued in favor of 
Pass & Seymour, Inc., for Mackenzie’s 
Sons & Company, the proprietors of the Union Porcelain Works, Trenton, N. 
J., for infringement by the latter of 
attachment plugs made by Pass & Seymour, Inc., for several years. 

TIME STAMPS.—In the Circuit Court of the United States, District of 
Massachusetts, an opinion was filed by Judge Hale on August 16 in the suit of 
the Calculagraph Company against John C. Wilson, doing business as the 
Automatic Time Stamp Company, of Boston, for infringement of two patents 
numbered 424,291 and 583,320, owned by the Calculagraph Company, in the 
manufacture and sale by the defendant of the machines styled the ‘“Timometer.”’ 
The decision holds that the two patents in suit are valid and that claims of 
both have been infringed by the defendant in his machine. A decree is entered 
for the complainant for a permanent injunction, and for an accounting with 
costs. 


States Circuit Court, 


damages and costs, against Duncan 


two patents covering the well-known 
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PERSONAL. 





MR. CARL HERING has been appointed a member of the St. Louis World’s 
Fair Electrical Jury. 

MR. G. F. ARCHER, electrical engineer, has 
Broadway, New York City. 

DR. A. E. KENNELLY has been named a member of the Jury of Awards 
of the Electrical Department of the St. Louis World’s Fair. 

MR. JORGE NEWBERY, government delegate of the Argentine Republic 
to the International Electrical Congress, has arrived at New York. 

MR. JAMES R. HOOPER, of Brooklyn, N. Y., has been appointed district 
superintendent for the Rockland Light & Power Company, Nyack, N. Y. 

MR. MIGUEL OTAMENDI, C. E., of Madrid, Spain, a delegate of the 


removed his office to 170 


Spanish Government to the International Electrical Congress, arrived at 
New York, Aug. 26. 
MR. ANTONIO GONZALEZ, C. E., of Madrid, Spain, arrived in this 


country Aug. 26 as a delegate of the Spanish Government to the’ International 
Electrical Congress. 

MR. VAN RENSSELAER LANSINGH, the illuminating engineer of Chi- 
cago, is to have supervision of the electrical courses of the Chicago Y. M. C. A. 
night school the coming season. 

MR. BUDD FRANKENFIELD, who recently resigned from the Nernst 
Lamp Company, has accepted a position in the engineering department of the 
Bullock Electric & Mfg. Company. 

MR. WM. BARCLAY PARSONS, chief engineer of the New York Rapid 
Transit Commission, returned from Europe on the steamer Arabic Aug. 21 
He was absent for three months. 


GENERAL A. B. SPRAGUE, president of the Worcester, Mass.,. Electric 
Light Company, figured conspicuously in the preparations which made the re- 
cent G. A. R. encampment in Boston a success. 

BELLMAN & SANFORD, of 149 Broadway, New York City, have been 
awarded the contract for a complete 250-kw ‘apacity plant for the municipality 
of Burlington, Vt. Mr. W. H. Freedman, of that city, is the consulting elec- 
trical engineer for the city. 

MR. A. S. CLIFT, electrical engineer with Siemens Bros., Ltd., London, is 
on a visit home to this country. He went abroad a few years ago to take up 
designing work for the Siemenses, on their invitation, and is well pleased with 
his reception and experiences in England. 

MR. HENRY FLOY has been appointed by the officers of the Louisiana Fur 
chase Exposition a member of the Jury of Awards 


Section. 


pertaining to the Electrical 
Mr. Floy has left for St. Louis, to take an active part on the jury, 
which begins its work September 1, and will continue for several weeks. 

MR. F. V. HENSHAW, who has for a number of years been active in the 
management of the engineering and manufacturing departments of the Crocker- 
Wheeler Company, has resigned from that company and has planned to take a 
well-earned rest before undertaking new work. In addition to a large share in 
the work of the engineering department, Mr. Henshaw has had entire charge 
of the estimating and installation work of the above company and has devoted 
much study to engineering economies in various manufacturing industries. 

MR. E. R. CARICHOFF, M. A., has opened an office at 20 Broad Street, 
as an expert in electric elevators and motor control, and to engage in the ex- 
amination of patents and inventions. This gentleman, a member of the Amer- 
ican Institute of Electrical Engineers, is well known for his successful engineer- 
ing work in the elevator field with the Sprague, Otis and General Electric 
Companies, etc. 

MR. C. E. MENDENHALL, of Stone & Webster, Boston, has joined the 
staff of the Minneapolis General Electric Company, controlled by the firm. 
Mr. Charles H. Harris, of the Seattle Electric Company, has left the Pacific 
coast for a month’s vacation in the East. Mr. Harris has charge of the 
underground system in Seattle, having previously been engaged in the same 
work for the Lowell Electric Light Corporation. 

MR. O. H. ENSIGN, of Los Angeles, Cal., has resigned his position as 
electrical and mechanical engineer with the Edison Electric Company of that 
city and with which he had been prominently connected for a number of 
years, to accept a position as consulting engineer with the U. S. Reclamation 
Service. Mr. Ensign will have supervision of all the electrical and hydraulic 
power development work of the Reclamation Service and will report directly 
to Chief Engineer Newell. He will make his headquarters in Los Angeles and 
with him H. A. Storrs, electrical engineer of the Re- 


will have associated 


clamation Service. 
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MR. HENRY W. GOODE.—At a meeting of the directors of the Lewis and 
Clark corporation at Portland, Ore., Henry W. Goode, director-general of the 
Lewis and Clark Fair, was elected president, to succeed Harvey W. Scott who 
is compelled to resign on account of the pressure of private business. He had 
for a long time been desirous of relinquishing the office, but felt that he could 
not conscientiously do so until the exposition was on a safe footing. President 
Goode is one of the keenest business men in the city, abundantly qualified to 
fill the office to which he has been elected. He is well known in electrical 
circles as president of the Portland General Electric Company. 

MR. G. STANLEY RICHMOND, recently on the engineering staff of the 
Interborough Company (Subway and Manhattan Division) has opened an office 
in the Morton Building, Nassau Street, New York, where he will practice as a 
consulting electrical engineer. Mr. Richmond will make a specialty of in- 
vestigations and reports on railway ground return and underground distributing 
systems, and in organizing fuel testing departments for power houses and cen- 
tral stations. Mr. Richmond had charge of the recent investigation con- 
ducted by the Virginia Passenger & Power Company of the ground return 
system of its Richmond roads, and of the improvements which the investigation 
indicated as necessary to obviate electrolytic troubles. 

MR. FRANK B. COOK, the well-known manufacturer of protective apparatus 
and telephone accessories, is on an extended trip through the West, where 
he will endeavor to secure a well-earned rest and recuperate from the rush of 
work incidental to the enormous business he has done this year. Mr. Cook 
will go to Denver, Los Angeles, San Francisco and other coast points, and 
return by the way of Salt Lake City, also spending some time in the Black 
Hills, looking into the progress of the telephone company which he owns there. 
At Salt Lake City he will spend a short time at the plant of the Utah Telephone 
Company, where he recently installed a main distributing frame equipped with 
his protector. The frame has an ultimate capacity of 4100 pairs. 


Trade Hotes. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., has opened a 
branch office at 411 Courtland Street, Baltimore, Md., which will be in charge 
of Mr. H. C. Spaulding, assistant sales manager of the company. 


THE ELECTRICAL EQUIPMENT & SUPPLY COMPANY, of Pitts- 
burg, is establishing a record for its success in securing agencies. The latest 
is the Bryan-Marsh Prismo lamp, which this company now handles. 


CHICAGO INSULATED WIRE CAMPANY, 152-154 Lake Street, Chicago, 
keeps on hand in St. Louis a complete stock of weather-proof wire, annunciator 
wire, magnet wire, cables and galvanized strand, and is in a position to make 
prompt shipment from that point. 


THE KNICKERBOCKER CONSTRUCTION COMPANY, 15 Cortlandt 
Street, New York, has been awarded the contract for the installation of 5000 
feet of underground cable for the Buffalo, N. Y., fire department. The cable 
is being manufactured by the American Electrical Works, of Phillipsdale, R. I., 
and 26 Cortlandt St., New York. 


ST. LOUIS FAIR POWER PLANT.—The power plant installed to fur- 
nish light and power for the St. Louis Exposition buildings and grounds, and 
operating the Cascade pumps, will be sold at the close of the Exposition. A 
complete description of this plant, with illustrations, was given in ELEectrIcaL 
Worwtp anp ENGINEER of February 27 last. 

THE PERKINS MACHINE COMPANY, which recently moved from 
South Boston to a larger factory in Warren, Mass., is running its plant night 
and day in order to execute the large orders which it is receiving. It has also 
been obliged to add another crane to its equipment, having just installed a large 
Pawling & Harnischfeger three-motor, electric travelling crane. 

EXAMINATION FOR ELECTRICIAN.—An examination of applicants 
will be held by the United States Civil Service Commission, at Brooklyn, N. 
Y., on Sept. 21, to fill a vacancy in the position of electrician in the United 
States Court House and Post Office in that city. The salary is $1000 per annum. 
Applicants should apply to the secretary of the Board of Examiners at the 
Custom House, New York, for further information. 

“STERLING” SWITCHBOARDS.-—-The demand upon the Sterling Electric 
Company, of Lafayette, Ind., for its well-known type of common battery Bell 
type switchboards is steady and increasing. It has recently installed telephone 
equipment for the following companies: Johnson City, Ill.; Sebewaing, Mich.; 
Cerro Gordo, Lll.; Portland, Ind.; Bloomington, Ind.; Winona, Minn.; Charles- 
ton, Ill.; Cheboygan, Mich.; Monmouth, Ill.; Shreveport, La.; Bay City, Mich.; 
Erie, Pa. 

KIRKPATRICK & BINDER, of Philadelphia, Pa., on account of increasing 
business have been compelled to secure larger quarters and have now removed 
to a new location at No. 38 South Sixth Street, where they intend to exhibit 
a line of samples of special electrical equipments pertaining more particularly 
to the heavier range of work, and paying great attention to, labor-saving de- 
vices and their installation. With larger quarters and better facilities for 
handling business, they are able to furnish better service, and they invite a 











call from the trade. 

rHE STERLING ELECTRIC COMPANY, of Lafayette, Ind., has just com- 
pleted a large export order for London, England. This company reports a 
steady growth in export business. The Sterling Company, in addition to its 
pole boxes and outside terminals, has added to its line of manufacture an iron 
pole seat, which will meet with favor with construction people. The new tel- 
ephone catalogue just being distributed by the Sterling Company is a credit to 
that company and shows its advancement and progress in the instrument line by 


way of improvement and new designs. 


ECALATORS.—Boston’s large department store, controlled by the interests 
of which Henry Siegel is president, is to have the largest equipment of es- 
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calators (moving stairways) in the world. The contract has just been signed 
with the Otis Elevator Company for the installation of ten of these modern 
appliances. There will be two lines of escalators running between the basement 
and the fifth floor, five up and five down. By means of special mechanism the 
descending escalators can be reversed and utilized to carry patrons of the store 
to the upper floors in the extremely busy season. 


THE CALCULAGRAPH COMPANY has recently devised a form of time 
card for use in printing offices. This card is ruled so that in addition to the 
elapsed time which is shown by the operation of the instrument a record is 
kept as to the particular department in which the work is done. The elapsed 
time is figured either in hours or minutes or in hours and decimal parts and 
at a fixed rate per hour it is easy to figure the cost of each operation in the 
printing shop. A letter received from a user of the calculagraph says in one 
instance that the price of the instrument is saved each month. 


MOTORS FOR SEWING MACHINES.—The Emerson Electric Manufactur- 
ing Company, St. Louis, Mo., has designed an entirely new motor attachment 
for household sewing machines. By the use of this device, alternating or 
direct-current motors can be readily attached to any type of‘ drop-head or 
stand family sewing machine. Among other advantages, the motor is in all 
cases placed beneath the table out of the way. Excellent speed regulation of 
the sewing machine is obtained on all of these outfits. The new Emerson Bul- 
letin No. 3059 describing family sewing machine motors will be sent on 
request. 

THE SUBMERSION OF GENERATORS seems to be a favorite form of 
amusement this water-soaked year. Some months ago we described the man- 
ner in which some Crocker-Wheeler generators had had a thorough-going bap- 
tism during the Kansas City floods and had come up smiling. The Cudahy 
Packing Company, Kansas City, states that it has just had another flood in its 
plant, similar to the one described before, and that both the 350-kw and 200-kw 
Crocker-Wheeler generators have come through this unusual test successfully. 
It was found necessary to re-tape the series fields in the smaller generator, but 
no other repairs had to be made. Two submersions certainly constitute a 
severe test for standard and not submarine types of machines. 


GENERAL ELECTRIC COMPANY, in Bulletin No. 4382, describes Thom- 
son inclined-coil portable indicating instruments, constructed on the dynamom- 
eter principle for voltmeters and wattmeters and on the magnetic wave principle 
for ammeters. A special form of wattmeters for testing incandescent lamps 
and other devices of small current capacity has been devéloped and is known 
as the lamp inspector’s wattmeter, identical in principle and construction with 
the standard indicating wattmeter. This wattmeter is furnished with two 
special plugs, an Edison plug with T.-H. adapter, and a Westinghouse plug. The 
lamp to be tested is inserted in one of the receptacles in the base of the in- 
strument and the proper plug placed in any convenient socket. The instru- 
ment measures the consumption of energy in the lamp only and is in no way 
influenced by the losses in either the potential or the current coils, 


3000-KW DIRECT-CURRENT GENERATORS.—In the construction of the 
Bullock engine-type generator built for the Cincinnati Gas & Electric Company 
there have been introduced many novel features characteristic of Bullock ap- 
paratus, which are dwelt upon at some length in bulletin No. 1029, issued by 
that company. A special feature is the brush oscillating device employed to 
prevent the brushes from wearing grooves in the commutator and which pro- 
vides for slowly carrying the entire brush rigging on trunnions back and 
forward lengthwise on the commutator. The method of supporting the ar- 
mature body as adopted by this company is worthy of consideration. A ring 
is built up from segments of sheet metal, the joints of one layer being mtidway 
between the joints of adjacent layers. The several layers are held together by 
cast iron pieces dove-tailed into the sheet metal with end plates bolted together 
to keep the laminations in place. The dove-tailed pieces are connected with 
the arms of a spider. Owing to this construction the spider is relieved from 
all tensile strain and is called upon only to rotate the rim and keep it central. 


GENERATION OF POWER IN PAPER MILLS.—In the manufacture of 
paper a large amount of steam is used for power as well as for other purposes. 
Moreover, the demands for steam are not at all constant. The advantages of 
mechanical draft as an economical factor in the production of steam in pape 
mills has recently been illustrated in the installation of an induced draft fan 
driven by a direct-connected vertical engine in the plant of the Chapin & 
Gould Paper Company, of Huntington, Mass. Previous to the installation of 
this apparatus it was using three boilers and all the steam they could generate 
with a high grade of coal. Since the Sturtevant mechanical draft apparatus 
was installed, the company has been using a much cheaper grade of fuel 
(which could not be used with chimney draft alone) and now, instead of 
using three boilers it is only using two and has all the steam it needs, and the 
sudden demands for steam are easily met. It states that it saved the cost of 
the apparatus in fuel in six to seven months and regrets that it was not installed 
before. 


SMALL LIGHTING PLANTS.—With the increased use of electric light 
and of the electric current for fan motors, electric heating, etc., there has 
gradually grown up a demand for small electric light plants to be installed in 
individual residences where current from the central station is not available 
or where there is not a central station. Some plants have been installed for 
limited supply in small towns on a co-operative basis. This has given rise to 
the production of small units comprising either a steam engine or a gas en- 
gine in addition to the generator. Considerable work is being done in this 
direction. Noting the progress and development of this work and feeling 
that there is a field which as yet is undeveloped, the Electrical Equipment & 
Supply Company, 215% Fourth Avenue, Pittsburg, Pa., under the energetic 
management of Mr. J. H. Waugh, its president, has organized a department 
of its work for the efficient handling of such small plants. - It is now pre- 
pared to furnish them complete, supplying very efficient machinery of whatever 
size is desired for the required service. These outfits include a steam engine 
or a gas engine as may be required. In addition to this, the plans of the com- 
pany have also been formed to include waterworks plants. 
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GOULD STORAGE BATTERY COMPANY devotes Bulletin No. 3 to a 
discussion of the advantages of storage batteries placed at or near the end of 
feeder lines, or midway between stations, and describes as a typical installation 
the equipment of the Amherst & Sunderland Electric Street Railway Com- 
pany, at Amherst, Mass. The daily output of the station is now 1400-kw hours 
for 861 car miles, or 161 watt-hours per ton mile. Due to the presence of the 
battery the decreased cost per kw-hour is 3 cents, making a saving on this item 
alone of $4.20 per day, or $1533 per year. 

MEYER GEAR-PUMPING ENGINES for small water-works and elevator 
service are described in Bulletin L-601, published by the Laidlaw-Dunn-Gordon 
Company, 114 Liberty Street, New York City. These engines are built in the 
cross-cempound and three-cylinder compound types and with fork frames or 
rolling-mill frames, and their cost is said to be moderate, compared with Corliss 
engines, while their steam consumption is hardly more than half of that of the 
best types of direct-acting compound pumps. When running condensing with 
ordinary ‘steam pressure they show an average steam consumption of less than 
20 lbs. per hp-hour, which would effect a saving, compared with direct-acting 
compound pumps, of about 130 tons of coal per year for every million gallons 
daily capacity. These pumping engines are said to have found a wide applica- 
tion in small water-works plants and for circulating brine and hot water, feeding 
large boiler plants, etc. 

STURGESS WATER-WHEEL GOVERNORS.—To meet the demand for a 
governor which could be installed with a minimum of skill and expense to be 
used with small wheels, the Sturgess Governor Engineering Company, West 


WORLD 





401 


AND ENGINEER. 
Troy, N. Y., has developed a new arrangement of water wheel governors which 
is self-contained, having the governor and pump both mounted upon the same 
base, which takes the form of a tank holding oil under pressure for operating 
the governor. The governor is extremely compact, while accessibility of parts 
has not sacrificed to obtain designed so as to 
shut the gate completely in 1%4 seconds and to respond to a speed variation of 
less than one-half of one per cent., yet they produce no false movements ot 
the gates, and do not oscillate or race at any stage of the load. For large units, 
the standard type of Sturgess governor in which the tanks and pump are sep- 
arated from the governo: is preferable. 


THE C. & C. ELECTRIC COMPANY, 143 Liberty St., New York, has is- 
sued Bullein No. 151 describing type S direct-current dynamos and motors 
which are built in sizes from 1 to 30 horse-power. These machines are char- 
acterized by symmetry of outline, compactness and substantiability. Double 
commutator motors for variable speed work will be supplied when desired. 
These are used in connection with a series-parallel system of control for operat- 
ing large cylinder presses, rolling and grinding machines, dock pumps and 
other machinery requiring very heavy starting torque and a wide range of speed 
variation. Type S motor is furnished in the vertical style with shaft projecting 
upward or downward. In this style of machine the top bearing is of metalline, 
an antifriction composition, while the bottom bearing which carries the weight 
and thrust of the armature is of a novel type in which the shaft and thrust 
collars run in a large chamber of o1l. The motor rests upon a substantial four- 
footed casting which contains the oil chamber. 


been compactness. It is 
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. UNITED STATES PATENTS ISSUED AUGUST 23, 1904. 
(Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


DIRIGIBLE TORPEDO; David Wiley McCaughey, Chicago, IIl. 
App. filed March 20, 1902. The purpose of this invention 1s to provide a 
torpedo with electrically-actuated mechanisms connected with the shore 
line with but a single insulated wire and arranged and constructed so as 
to be operated, directed and controlled from the shore by means of an 
electric current passing through said wire. A plurality of electric motors 
for operating a movable part or parts is employed in connection with a 
single line-wire connecting the same with the shore, a step by step switch 
in the line wire, and electro-magnetic mechanism for operating the switch 
to supply current to one or both of the motors. 

768,039.—-TELEPHONE EXCHANGE APPARATUS; James S. Ford, Chi- 
cago, Ill. App. filed April 9, 1902. 

768,048.—X-RAY TUBE STAND; George R. Hogan, Chicago, Ill. App. filed 
Nov. 30, 1903. Means are provided by which the circuit through the tube 
may be instantly reversed without mechanically disconnecting and re- 
connecting the conductors; means are also provided by which one or more 
spark gaps are interposed in the working circuit in such a way as to facil- 
itate the reversal of the circuit connections through the tube, and at the 
same time afford a more convenient means of adjusting the sparking dis- 


767,490. 


tance. 
768,064.—ELECTRIC FURNACE; Carl Gustaf Patrick De Laval, Steckholm, 

Sweden. App. filed May 8, 1903. (See page 385.) 
768,065.—PYROTECHNIC SIGNAL ALARM AND BURNING TORCH; 


James C. Moore, Philadelphia, Pa. App. filed March 3, 1904. This device 
is intended to be arranged outside of a building and of being actuated from 
within the building to give a signal or alarm by a momentary pyrotechnic 
display and a continued burning of a torch light thereafter. 

768,0908.—THERMOSTAT; Charles L. Walker, Harrow, Eng. App. filed July 
31, 1903. In this device the fluid is forced by the rise of temperature 
through passages of different areas, so that if the rise of temperature is 
gradual the displaced fluid is carried off by the small passage, but if the 
rise is sudden this passage cannet carry off all that which is displaced, and 
consequently a flow takes place in the larger passage which may be utilized 
in closing or breaking an electric circuit for sounding an alarm. If the 
increase of temperature is gradual the flow through the constricted passage 
is sufficient to prevent the signal being given when the thermostat is used 
to operate a signaling device. 

768,173.-—FILAMENT ATTACHMENT FOR ELECTRIC GLOW LAMPS; 
Ferdinand Fanta, London, Eng. App. filed Nov. 2, 1903. The filament 
carries tubular metallic tips on its ends, and metallic tips are provided which 
are secured to the platinum leads protruding from the lamp socket, these 
tubes extending beyond the platinum leads and having the metallic tips 
on the filament ends accurately fitting in and secured thereto. 

CONNECTOR FOR ELECTROCHEMICAL APPARATUS; Oliver 


768,175. , i 
App. filed Dec. 28, 1903. (See page 385.) 


P. Fritchie, Denver, Col. 
768,180.—GALVANIC BATTERY; Alex Johannes Jacobson, Hamburg, Ger. 


App. filed March 19, 1903. (See page 385.) 
768,185.—TELEPHONE; John William Kurtz, San Francisco, Cal. App. filed 
Oct. 17, 1002. 


768,196.—LIGHTNING ARRESTER; Charles A. Rolfe, Adrian, Mich. Orig- 
inal app. filed April 21, 1902. Divided and this app. filed Jan. 21, 1903. 
The invention consists of a ground electrode, line electrodes on opposite 
sides thereof, a spring supported above the ground electrode and extending 
on opposite sides to the line electrodes, and softenable material interposed 
between the ‘spring and the ground electrode so as to hold the same nor- 
mally out of contact with the line electrode. 

768,197.—SWITCH BLOCK; Irving B. Smith, Philadelphia, Pa. App. filed 
Yec. 3, 1903. The device comprises a supporting plate or backing, a remov- 
able contact plate carried thereby, and means independent of the contact 
plate for securing the block to a support. 


768,198.—STEP MOTION FOR CONTROLLER LEVERS; Irving B. Smith, 
Philadelphia, Pa. App. filed Dec. 9, 1903. The invention consists of a 
a switch lever adapted to move uninterruptedly and to be brought to rest 
at desired points and automatic means adapted to adjust the final points 
of rest of said lever to predetermined positions. 

768,109. —-RHEOSTAT; Irving B. Smith, Philadelphia, Pa. App, filed Dec. 
9, 1903. The rheostat comprises a supporting plate of insulating material 
provided upon one of its faces with a plurality of radial grooves, a plurality 
of switch segments mounted on said plate and each provided with a flange 
or tongue adapted to engage one of said grooves, means for preventing the 
displacement of said segments, and a plurality of resistance elements con- 

nected to said segments. 





768,204.—APPARATUS FOR MOVING OR_ SHIFTING RAILWAY 
SWITCHES; Louis H. Thullen, Edgewood, Pa. App. filed Oct. 7, 1903. 
In connection with the usual switch rails and the motor for operating them, 
a ball-bearing nut is used connected with the switch rails, and an electric 
clutch between the motor and the nut. 

768,214.—ELECTRIC SWITCH AND CIRCUIT BREAKER; Charles E. Car- 
penter, New York, N. Y. App. filed Jan. 16, 1904. This device is designed 
for the emergency interruption of motor armature circuits. The same is 
combined with a hand-operated motor switch by which the motor is started, 
controlled and stopped in such manner that upon the operation of the cir- 
cuit breaker from any cause it will not again close until the starting switch 
has been restored to its starting or initial position. 

768,227—ELECTRIC SWITCH AND CIRCUIT BREAKER; Albert J. Hor- 
ton, White Plains, N. Y. App. filed Jan. 16, 1904. This device has the 
Same purpose as that of the preceding patent, the invention consisting of 
details of construction. 

768,242.—ROSETTE; Albert P. Seymour, Syracuse, N. Y. App. filed April 

1904. The base or block is formed to receive the ends of two wire 
tubes which are arranged to insulate the wires better by protruding from the 
wall or ceiling, and a cap is provided which entirely covers the block and 
has means for securing it in position. 

768,245.—TROLLEY; Francis C. Sullivan, McKeesport, Pa., and Louis S. Har- 
ris, Pittsburg, Pa. App. filed July 22, 1903. A hood is supported on the 
shaft of the trolley wheel and extends around said wheel. he said hood 
is made in two parts pivoted so as to swing outwardly and inwardly and 
carries rollers, which, when the trolley wheel is in place, are located above 
the conductor, the trolley cord being adapted to open the said hood. 


768,260.—AUTOMATIC BRAKE AND TAKE-UP DEVICE FOR TROLLEY 
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CORDS; Edward H. Amet, Waukegan, Ill. App. filed June 6, 1904. 
Details. 

768,262.—-CONTROLLER; Harvey Ix. Bachman, South Bethlehem, Pa. App. 
filed May 31, 1904. Details. 

768,272.—PARTY-LINE TELEPHONE SYSTEM; Thomas C. Drake, Malta, 


Ohio. App. filed Nov. 9, 1903. 

768,288.—INTERRUPTER; Edwin W. Kelly, Philadelphia, Pa. App. filed 
March 28, 1904. The invention is designed for interrupting the circuit of 
the primary winding of a Ruhmkorff or induction coil, and consists of a 
practically closed magnetic-circuit self-starting interrupter, whose exciting 
coil may be included in the circuit to be interrupted, or in an independent 
circuit, in which latter case the moving element of the interrupter is 
caused to break two independent circuits, one of them including the ex 
citing coil of the interrupter and the other including the primary of the 
induction coil. 


768,301.—WIRELESS ELECTRIC SIGNALING; Michael I. Pupin, New York, 
N. Y. App. filed June 13, 1903. 

768,318.—RAIL BOND; Edward G. Thomas, Waltham, Mass. App. filed 
March 19, 1903. The bond comprises a flexible portion provided with at- 


taching strips extending laterally beyond one side of the bond proper, and 
having flat top faces which extend to the edges of said strips, the extended 
portions of the strips being flexible and inelastic. 

768,325.—TROLLEY RESTORER; Edward L. Callahan, Clifton N. 
filed Nov. 6, 1903. The means for restoring the trolley to the feec 
operable from the front of the car. 

768,332.—CONTACT CLAMP FOR CARBON RHEOSTATS; Carl W. Lar 
son, Schenectady, N. Y. App. filed Sept. 4, 1902. In connection with a 
base having a hole therethrough, a self-aligning clamp for an electric con- 
ductor is provided, which consists of a sleeve having a convex surface on 
one side bearing against the base, and a shank extending laterally from the 
convex side through the hole in the base 

768,334.—BREAKER FOR ELECTRIC CIRCUITS; William J]. Lloyd 
Gilbert Wright, Pittsfield, Mass. App. filed July 8, 1902. Renewed Jan. 
23, 1904. Means are provided for connecting and disconnecting the ter- 
minal contacts, one of said contacts comprising a magnet coil formed of two 
turns of metal and providing an opening for a stationary core and also an 
opening for a movable core, said coil passing once around each core. 

768,337-—ALTERNATING-CURRENT MOTOR; Maurice Milch, Schenectady, 
N 5 App. filed Dec. 21, 1903. 


App 


wire is 


and 


MEANS FOR CONTROLLING ELECTRIC METERS; ‘William H. 
t, Lynn, Mass. App. filed Jan. 20, 1903. 
768,350.—-ELECTROMAGNETIC SWITCH AND SIGNAL; Samuel B. Stew- 

art, Jr., Schenectady, N. Y. App. filed May 20, 1902. The invention re 
sides in an arrangement of i in connection with the electro-magnetic 
switch, which signals serve to show when the sectional working conductor 
of a railway system is alive or energized. A signal or semaphore is provided 
which is mechanically connected with the switch and which is actuated in 
one direction when the switch is opened and in the opposite direction when 


768,344.- 
Prat 
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the switch is closed, and there is also provided an electric signal which is 
connected in shunt to the switch-actuating coil. 
a mo ga CUT-OUT; Julius C. Tournier, Schenectady, N. Y. 
pp. filed Jan. 21, 1901. Details. 
1. TRACK BRAKE; Fred B. Corey, Schenectady, N. Y. 
pp. filed Sept. 27, 1902. One of the purposes of this invention is to in- 
sure the disconnection of the brake from the track when the motor is 
energized to start the car, and the invention consists of a car with its pro- 
pelling motors and a track brake thereon, the latter having a brake shoe, 
a solenoid for lifting said shoe, and circuit connections by which said 
solenoid is energized by motor-current derived from the circuit of a 
motor which is in circuit whenever power is supplied to the car. 
768,372.—-ELECTRIC BATTERY; Pierre Joseph Kamperdyk, New York, N. 
Y. App. filed Oct. 14, 1903. (See page 385.) 
768,411.—BLOCK-SIGNAL AND TRACK SWITCH OPERATING DE- 
VICE; Charles R. Van Trump, Wilmington, Del. ~ filed April 3, 1904. 
The purpose of this invention is to provide a signal system wherein as a 
car enters any block, electrically-operated signals at each end of the block 
and under the control of the motorman within the moving car, will be dis- 
played or switches operated, and as the car leaves the block from either 
direction the signals and switches will be restored to their normal positions. 
768,467.—_CONSTANT-CURRENT SERIES MOTOR; Maurice Leblanc, Paris, 
‘rance. App. filed Feb. 26, 1903. 
768,468.—_METHOD OF LIMITING THE SPEED OF CONSTANT-CUR- 
‘RENT SERIES MOTORS; Maurice Leblanc, Paris, France. App. filed 
Feb. 26, 1903. 
ee Ete SNAP SWITCH; Norman Marshall, Newton, Mass. App. 
led Dec. 24, 1900. Details of construction. 
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768,479.—INCANDESCENT ELECTRIC LAMP; Dennis J. O’Brien, San 
Francisco, Cal. App. filed May 25, 1903. The invention resides in anchors 
for a longitudinally disposed, centrally located filament in a glass tube or 
receptacle, the inner ends of the anchors extending in alignment with and 
secured to the ends of the filament, the outer ends of the anchors protrud- 
ing exteriorily of the tube, and means engaging the outer ends of the an- 
chors, and connected with a source of electrical energy, the terminal ends 
of the anchors within the tube extending transversely to the filament and 
the walls of the tube. 

768,480.—SAFETY GUARD; Wilson K. Page, Olean, N. Y. App. filed March 
23, 1904. The invention is designed as a safety guard for trolley wires at 
railroad crossings, and consists of a guard having an open-work body or 
condicting portion, and trolley wire hangers carried by the crest thereof. 

768,487.—FUSE LINK; Edward L. Simens, Aldan, Pa. App. filed Sept. 11, 
1903. The purpose of this invention is to provide a fuse link which can be 
mutilated so as to adapt it for use with currents of widely-varying amperage. 
The link is constructed from a flat piece of metal, the surface of which is 











768,048. X-Ray Tube Stand. 


divided by imperforate lines into sections each of which will carry a cur- 
rent of known amperage. 


768,502.AUTOMATIC TRAIN SIGNALING AND RECORDING SYS- 
TEM; Frank R. Wood and Daniel F. Shamberger, Sparrows re Set 
App. filed Aug. 24, 1903. This invention is designed for the purpose of 
recorditig at a central station the exact time a certain train passes a cer- 
tain point or station, together with the train number and the number of 
the station passed by the train. The same includes a transmitter box hav- 
ing a plurality of number wheels corresponding to the given number of 
trains and located at a predetermined point or station along the line, the 
corresponding number wheels of each transmitter being connected in series 
with each other, and with an electrically operated time stamp and record- 
ing mechanism. 


768,511.—CONTACT DEVICE FOR ELECTRIC CLOCKS; Ragnar Carlstedt, 
of Rallsa, Sweden, and Bernhard Gustafson, of Stockholm, Sweden. App. 


Vot. XLIV, No. 10. 


filed Nov. 19, 1903. The invention consists of an electro-magnet, its arma- 
ture, a swinging contact piece forming one of the terminals of the circuit 
of said magnet and swung by said armature, a second arm-like contact 
piece forming the other terminal of the magnet circuit, the second contact 
piece being actuated in one direction by the first contact piece and provided 
with a non-conducting piece for breaking the circuit, and retarding means 
connected with the second contact piece to prevent it from following the 
other contact piece when the circuit is broken. 





768,288. Interrupter. 


768,545.—ELECTRIC CONDUIT BOX; Dennis Shea, Chicago, Ill. App. filed 
Aug. 20, 1903. The conduit box comprises a base plate, a wall piece and 
fastening devices securing them together, consisting of flexible strips having 
their end portions passed through openings in the base, ani bent reversely 
to bear on the wall piece. 

768,549.—ELECTRO-MAGNETIC SWITCH; Samuel B. Stewart, Jr., Schenec- 
tady, N. Y. Original app. filed May 20, 1902. Divided and this app. filed 
Feb. 14, 1903. The switch is designed for handling heavy currents quickly 
and efficiently and with less injury to the working parts of the switch tlfan 
is usual. The switch comprises a solenoid, a core for the solenoid carrying 
main and auxiliary contact makers adapted to engage fixed contacts, a blow- 
out magnet for each fixed contact having its poles embracing said fixed 
contacts, and insulating chutes along which the arcs which tend to form 
between the movable contact makers and the fixed contacts are projected 
by the blow-out magnets. 

768,557-—ELECTRICITY METER; Arthur Blanchet, Paris, France. App. 
filed March 27, 1902. The invention resides in a motor meter of the in- 
duction type comprising coils in a shunt circuit having a large self-induc- 
tion, a transformer, the primary circuit of which is traversed by the main 
current, coils included in the secondary circuit of said transformer, a mov- 
able armature in the magnetic field of magnetism induced by said coils and 
of the shunt circuit coils, and means for deviating a fraction of the mag- 
netic flux and thereby producing a symmetry. 

768,558.—ELECTRICAL SELECTING OR INDIVIDUALIZING INSTRU- 
MENT; William S. Burnett, Milwaukee, Wis. App. filed Aug. 26, 1go1. 

768,566.—ELECTRIC CONTROLLER; Miner S. Horton, Rochester, N. Y. 
App. filed June 4, 1904. The controller belongs to that class in which the speed 
of the motor is made use of, through a centrifugal governor carried thereby, 
to gradually cut out resistance in series with the armature as the speed 
of the motor increases until at nearly the normal speed of the motor for 
the potential impressed all of the resistance is cut out by the action of the 
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768,357. Electric Track Brake. 


governor. Means are provided for permitting the contact arm of the 
rheostat to return to that point in its travel where the maximum resistance 
is cut inte circuit with the armature of the motor immediately upon an 
opening of the field and armature circuits of the motor. 

768,567.—-SUBMARINE SIGNALING; Arthur J. Mundy, Boston, Mass. App. 
filed April 23, 1902. 

768,568.—SOUND TRANSMITTER AND RECEIVER; Arthur J. Mundy, 
Boston, Mass. App. filed April 23, 1902. , 

768,569.—-TELEPHONE-TRANSMITTER; Arthur J. Mundy, Boston, Mass. 
App. filed April 23, 1902. 

768,570.—SOUND TRANSMITTER AND RECEIVER; Arthur J. Mundy, 
Boston, Mass. App. filed April 23, 1902. 

768,571.—SOUND TRANSMITTER AND RECEIVER; Arthur J. Mundy, 
Boston, Mass. App. filed April 23, 1902. 
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OF po a eee re cere eT reer creer err 346 . 
© {Terminal for Flexible Conductors .........ceececececececececeeececs 346 290 Broadway, Dun Bidg., New York 
DYER & DYER = ney Se PO EAC sks eh scp cia bh OWS exe Teens naaeee 347 
. Exhibits of the National Electric Company at St. Louis .............. 347 ‘é 33 
31 Nassau Street t1}Some Telephone Exhibits at the World’s Fair .......-.--++0++e+e:see5 348 AMERICAN 
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NEW YORK CITY 


Patent Soliciting and Litigation 
Electrical Cases a Specialty 




















INSULATORS machined into any shape 


CORRESPONDENCE SOLICITED 
P. J. KRUESI, Chattanooga, Tenn. 





AV 











STORAGE CELLS Are the Bes§ 
Send for Descriptive Circular 
AMERICAN BATTERY CO. 
(72 Se. Clinton St. Chicage, fll. 
Established 1889 











WR FE FOR OUR 
CATALOGUE 


o ELECTRICAL BOOKS 











EUROPEAN 








St. Louis.”’ 


are other hotels with parts of the name. 


Forest Park University Hotel } 


Only Permanent and Fireproof Building Used for Hotel 


Purposes Near the Exposition. 
east (State Buildings) Entrance to World’s Fair Grounds. 


The World’s Fair management say of this hotel in their Blue Book: “Jt is 
a brick and stone structure and is located on one of the beautiful spots of 


In coming to the hotel be sure to observe FULL name of hotel, as there 


‘Euvcene A. Byrnes, Ph. D., 
Late Principal Examiner, 
Division of Metallurgy, 
U. S. Patent Office. 


ST. LOUIS, MO. 


Rooms 58, 59, 60, 61. 








Ciinton Paut Townsenp, B. S., 
Late Examiner Electro-Chemistry, 


U. S. Patent Office. 


BYRNES & TOWNSEND 


Patent Lawyers 


Experts in Electricity, Metallurgy, Chemistry, Electro-Chemistry. 
National Union Building, 918 F Street. 


Washington, D. C. 











‘HO 


ANY SIZE OR TYPE 


COMMUTATORS 





Vial- ie) oie ll =e) 


ONLY 


PROMPT SHIPMENTS 
THE HOMER COMMUTATOR CO. 











EDWARDS 


ANNUNCIATORS 











Within 500 feet of South- 
GENUINE HARD 








cor EL 


SPECIALTIES 













Accommodations for 500 Guests, Electric Lighted, Steam Heated, Suites with 
Bath, Seven Acres of Lawn and Flowers, First-Class Cafe, Convention Hall, etc. 


All Street Cars Passing Union Station, West-Bound, Run 
to this Hotel. 

J. J. GRAFTON, Lessee and Manager 
L. A. PETTIBONE, Ass’t Manager. 


Public ’Phone, Benton 110 
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IS MORE WIDELY QUOTED ABROAD 
THAN ANY OTHER ELECTRICAL JOURNAL PUBLISHED, 
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_POSITIONS WANTED. 


The rate for “Position Wb ‘anted”’ adver- 
tisements of forty words or less is one dol- 








lar an insertion; additional words two cents f 2 . 
each, papaole a ocrenee, Remittance end WOU, who are troubled with sparking and cutting of commutators, to use 

copy should reach this ofice not later than P 

Tuesday morning for the next succeeding vant SPARKING. nWill ‘keep the 
issue. commutator in good conditon and 





POSITION WANTED.—By a man ex- PREVENT CUTTING. 
perienced in central station manage- 


ment and operation. Address, No. 1596, ABSOLUTELY WILL NOT 
care Electrical World and Engineer, New GUP4 THE BRUSHES « e« 


York. anaes ioe ——— K, McLENNAN & co. 


APO PIO M4 FOR UEE 








laggy Aad ees a skilled 

workman, expert in winding armatures Manufactu 

and repairing generators, fields, commutat- For Sale by all Supply Houses. Sole uf vers (3) 
ors, etc.; electric road preferred; also un- GAMPLE STICK SENT FREE Room 411,130 Deacborn St, CHICACO, ILL. 











derstand the care of electrical apparatus; 
best of references; married. Address No. 
1616, care Electrical World and Engineer, 
New York. 















OSITION WANTED.—By young man Sold by Dealers. 
, —_ executive ability, as chief Samples Free. 
draughtsman or assistant to consulting en- Geo. Hoffman 
gineer; technically educated, practical ex- W, Hott 
yerience; thorough knowledge of switch- FOR POLISHING rw hin go 


yoard work in general; specialty, design of 

apparatus a. c. and d. c.; New York City 

or vicinity preferred. Address No. 1615, 

ore Electrical World and Engineer, New 
ork. 


P OSITION wae “t a first-class 
armature winder in factory, repair 
shop or car barn; 10 years’ experience in EVERY 


New England shops; 27 years old and mar- 


riel; At references as to character and 

ability. Address No. 1617, care Electrical 

World and Engineer, New York. OOK 
OSITION WAP TE. ra ei 

gineer; goo esigner A. C. an , 

C. machinery; practical and theoretical ex- IS EITHER 

portance; made improvements in ~ Aad ma- a 

chinery; has en connected wit arge 

companies. Address No. 1618, care Elec- P bl h d pF S | b 

trical World and Engineer, New York. u IS e or or a e us 


POSITION WANTED.—By electrical en- SEND US YOUR INQUIRIES 


gineer, Berlin University; 6 years’ ex- 
perience testing and engineering depart- 


: | 
+ gay yay SE T.. ———yaleen McGRAW PUBLISHING COMPANY 


Schneider, 125 Waverly Place, New York. 


YSITION WANTED.—By ; 

sm technical college graduate; mechani Book Department, 114 LIBERTY ST. NEW YORK 
cal and electrical engineer; some prac- 
tical experience in drafting and in elec- 


ALL_KINDS OF METALS. 
































trical work. Address No. 1619, care Elec- 


POSITION WANTED.—By a young man 

(26) as traveling salesman; would pre- 
fer to handle electrical machinery, bare and 
insulated wires and cables or some good 
electrical specialty; graduate and eight 
years’ experience in electrical field; willing 
to travel abroad. Address No. 1620, care 
Electrical World and Engineer, New York. 





POSITION WANTED.—As manager or 
superintendent of central station or 
light and water works, by technical man; ten 
years’ experience; interior wiring, central 
station construction, operation, manage- 
ment; close buyer; economical o erator: 
good ‘solicitor; associate member A. iE 
age 34; excellent habits; energetic; 
ried; good reference. Address No. 1621, 
care Electrical World and Engineer, New 


MANACER 


A well-known expert in interurban rail- 
ways, lighting and power transmission, is 
looking for an opportunity to sree 8 
good property. ill take moderate salary 
and interest in results. Highest recom- 
mendations. Address No. 1606, care Elec- 
trical World and Engineer, New York. 


HELP WANTED. 
WANTED 


A firm of engineers with good trade con- 
nection is open to represent in England a 
first-class electrical or general engineering 
firm. Cairns & Co., 91 Queen Victoria 
Street, London, England. 

















A POSITION IS OPER 
Do you know where it is? Wedo. We 
have openings for high-grade men of all 
kinds — Executive, Technical, Clerical — 
paying from $1,000 to $10,000 a year. 
High grade exclusively. Write for plan 
and booklet. (4) 


HAPGOODS (inc.) 
Suite 541,309 Broadway, New York. 





If you do not know who makes what 
you want to buy, consult the advertis- 
ing pages of EtectricaL WoriLp AND 
ENGINEER. 








trical World and Engineer, New York. 





Sica CYCLES 
Lt. 
~— Fer y +N LL. e. 
goo wen pe att 2 phase. 


West., 
1soo Warren-Medberry, 75-K.W. 
4 West., 75-K.W. 
1500 West., 75-K.W., 2 ph., 2200 

v- d. c. to 14x14 Gates 4- 

valve aut. “aT 


2400 lec., 120-K.W., 3 ph. 


= Be Sy ELEcrric CO. 


yaee Gen. Elec., 360-K.W., 3 ph. $462 S.CLINTON ST. CHICAGO. 


ALTERNATORS—1 25-133 Send for cur Monthly Bargein Sheet showing complete list of 
apparatus with NET PRICES. All machines fully guaranteed and 


3000 . ak 150-K. 


CYCLES 
Lt. every machine listed actually in stock at our warehouses. 


6se Wood, 33-K.W. 

o West., -K.W. Lt. Lt. 
75 37%: 150 Eddy, Multipolar. 1 650 Westinghouse, Multipolar, 35- 
1s0 Western Elec., Multiples K.W., engine type, rect con- 
150 General Electric, M tipolar. nected to rox1o enclosed self- 
- F jg bs Malting! alee latnoter. eiling Buffale Forge engine. 
210 Pits 
210 Phoenix Multipolar. 
210 a » Mul codes. 
225 “ ultipolar. 
260 Commercial Multipolar. mrs ogg oy 7 pole, com q 
300 Phoenix, Multipol lar. rect connected to oa S 
300 Perritt, "Multipolar. ton automatic engine, 60-K.W. 
ice Abimgtdeart Malet, sroe Engh alien 

’ . 1300 ‘ar ultipolar. 

aoe Posere Kiet.) Multipolar. I 1350 Waddel. -Entz, 80-K.W., d. ¢. 
oe Cac. Mi eltnalce. engine. ina tenth 
400 Crock Se inader | Multipolar. 1 1350 Ft. Wayne, comp Ps direct con- 
400 Westinghouse, Multipelar. po pte Bo uckeye ver- 
450 ison, 25- .o 
450 Commercial, Multipolar. 2 1350 Gen. Elec., Multipolar, 6 le 
450 mene Oe > enone gut, a connemed to 
450 riump ultipolar. es tandem comp. 11x! 
450 epresues Lundell, Multipolar. automatic engine. ° — 
450 y; ultipolar. * 
450 Gen. Electric, Multipolar. 2 1800. Edison, tee-K.W. 
4s0 Western Elec., Multipolar. 1 1800 Western Electric, Multipelar, 
540 Edison, 30K W. comp., 6 pele, ree-K. 

540 -, 30-K.W. 1 2200 Western Electric, Multi; x 
540 Elwell: Farber. La lar. 125-K.W., 6 ng ult ipater 
40 n, ec ultipolar 

oo Card, Multipolar. 4 all pt a RW! a 
6se Milwaukee, Multipolar. pa s yy — 
6so0 Westingheuse, Multipolar. 


7s0 Wood, 37%-K.W. 

geo Warren-Medberry, 45-K.W. 
1000 Wood, s50-K.W. 

1200 Gen. Elec., 60-K.W. 
1500 Stanley, inductor, 75-K.W. 
2400 Gen. Elec., 120-K.W., A 120. 
2400 Gen. Elec., 120-K.W., A.S.120, 
3000 Stanley inductor, 150-K.W. 
4000 Westinghouse, 240-K.W. 


700 Commercial, Multipolar. 

zoo Card, Multipolar. 

700 Crocker-Wheeler, Multipolar. 
900 Wagner, Multipolar, comp. 


oh otal wi i iin) 
aie) 


= 


10 TO 125 VOLT CENERA- 
TORS (COMPOUND.) 


DIRECT CURRENT. 


3s Hobart, Multipolar. 
4s Lund dell. 

4s Westinghouse, Multipolar. 
so Crocker-Wheeler. 

se Northern, Multipolar. 

se Westinghouse, ultipolar. 
6e Hobart a lar. 

8e Fort Wa ultipolar. 

Se Crecker- dee. 

Se Riker, Multipolar. 

Se Perrett, Multipolar. 

see Card, Multipolar. 

140 Commercial, Multipolar. 

15¢@ 


te 16x18 McEwen en- 


Col en eee ee ne 2 Se oe 2 ee 2 ee ee 2 ee 


eee eee ee ed 








220 TO 250 VOLTS COM- 
POUND CENERATORS. 


K.W. 
1 7% Holtzer-Cabot. 
I 9 New England, Multipolar. 
2 ss T.- 
I Western Elec. -, Multipolar. 
I 1% Kester. 
I 0174 Eddy. 
I Weomra Electric. 
I ro Eqzetone, Multipolar. 
I 20 Eddy, Multipolar. 
2 20 Western Elec., Multipolar. 
2 so G8 C. 
I 40 & C., Multipolar. 
I 40 Fade, Multipola: ar. 
I 45 Edison. 
I 4s Am. Engine Co., Multi ies. 
I 45 Western Elec., Multipo 
I 4s C. & C., Multipolar. 
I 45 Gen. Elec., Multipolar. 
1 se C8 G 
I 50 Commercial, Multipolar. 
I 50 Maine, Multipolar. 
1 55 Fuller, Multipolar, 
I 55 Eddy, Multipolar. 
I 60 Northern, ultipolar. 
I 75 Siemens & Halske, Church- 


ward type, Multipolar direct 
connected to 14x14 Ideal en- 
ize. 

80 & C. 

100 Commercial, Multipolar. 

125 Eddy, Multipolar. 

150 National ultipolar. 

200 Eddy, Mul Itipolar. 

200 Westinghouse, Multipolar. 
250 Western Elec., 6 pole. 

300 Western Elec., ultipolar 


ot mt ee ee me 


500 TO 550 VOLT COM- 
POUND CENERATORS. 


K.W. 
t 60 Edison. 

1 62 T-H. 

1 75 Akron, 6 pole. 

2 75 General Electric. 

1 roo Siemens & Halske, 4 pole. 
2 100 Edison. 

1 100 Gen. Elec. 

2 120 Westinghouse. 

1 200 Thompson-Ryan. 

1 200 General Electric. 


PCCP VUVUVVVUTVTUTVUTTIUIAA 


a. 








22¢c 


ete Bono 1 hn noe en ey 


a tn 
ieeteteteltel & tooth hh hhh Ton 


ie 


COCDOCONIWI"ZI CA Manenenin D tales. 





75° 
s50-K.W. 
42-K.W. 
30-K.W. 
50-K.W. 


ee w 
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ELECTRICAL WORLD 


AND 


ENGINEER. 


MODERN ELECTRICAL MACHINERY FOR SALE. 
ALTERNATING INDUCTION 
2 Phase, 60 Cycles, 220 Volts 


40-H.P. Type C Westinghouse. 
30-H.P. Type C Westinghouse. 
15-H.P. Type C Westinghouse. 
10-H.P. = C Westinghouse. 


DIRECT-CONNECTED UNITS 
Dynamo Engine 
K.W. Siemens-Halske. 
220 V. American Ball. 


500 Gen. Elec. Arm. 
110 V. Eddy, Ames. 
W. 110 V. West., Erie Ball. 


110 VOLTS DIRECT CURRENT 
Dynamos or Motors 


85-K.W. General Electric. 


45-K.W. 


General Electric. 
a. oe 


s-H.P. Gen. Elec. Type C E. 
3-H.P. Gen. Elec. Type C E. 
2-K.W. Westinghouse. 
2-4.F. C. & C, 


220 V. Westinghouse, Alfrey. 
Sims. 


10 V. Crocker-Wheeler, Case. 


220 VOLTS DIRECT CURRENT 
Dynamos or Motors 


75-K.W. Westinghouse. 
55-K.W. Gen. Elec., M. P. 
40-5 Crocker-Wheeler. 


K. 
H. 
H. 
H. 
H. 


- ison. 

4 ee — 

4 rague, M. P. 

y General Electric. 

A rague. 

H.P. Edison. 

P. Diehl. 

P. Diehl. 

P. Sprague. 


500 VOLTS DIRECT CURRENT 


75-K.W. Westinghouse, M. P. 
15-H.P. vee ouse, M. P. 
1-H.P. Westinghouse, M. P. 


20- 
15- 
10- 
1o- 
7%: 
5 
2 
I 


-H. 
-H. 
-H. 


7%4-H.P. 


ype C Westinghouse. 


3-H.P. Westinghouse. 


a-H. 


P. General Elec. 


1-H.P. Westinghouse. 
%-H.P. General Elec., 220 or 110 v. 


2 Phase, 440 Volts, 60 Cycles 
100-H.P. Westinghouse. 
40-H.P. Westinghouse. 
30-H.P. Westinghouse. 
15-H.P. Westinghouse. 
10-H.P. Westinghouse. 
7%-H.P. Westinghouse. 
3-H.P. Westinghouse. 
1-H.P. Westinghouse. 


LK bHwOUM 
Pe Bee 


Qu 


20- 
10- 


eofoafosfastes 
bakes ha ha-be-| 


et 
Ody 


RK 
mo mm 


ryhge"s 


4" 


MOTORS 
3 Phase, 60 Cycles 


. Gen. Elec., 220 v. 

. Gen. Elec., 110 v. 

. Westinghouse, 110 or 22@ v¥. 
. Gen. Elec., 220 v. 

. Westinghouse, 220 or 110 v. 


i Phase, 60 Cycles 


. General Electric. 


Wagner. 
Wagner. 
agner. 


. Gen. Elec. 


i Phase, 125 Cycles 


-P. Wagner. 
-P. Wagner. 


¥%-H.P. Emerson. 
Large stock of small motors, aute- 


starters, 


starting boxes, rheostats, 


switchboards, voltmeters, ammeters, ete. 


| BUY, RENT AND INSTALL.—CEORCE BENDER, 137 CENTRE STREET, NEW YORK. 























CRESCENT 
COM PANY 
CHICAGO 

















LOERING 
RAS 
as 





It is time when he learns that by using them he can save Time, Trouble 
and Expense. 


TIME 


The time when an electrician should buy 


RESCENT Soldering Sticks 
*“ CRESCENT SOLDERING PASTE 


is the time he comes to realize that the old method of using salt 


or acid is slow, unhandy and generally unsatisfactory. 


The time to send for a sample is Now. 
For sale by all supply houses. 


THE CRESCENT COMPANY, CHICAGO, ILL. 








* 


ARC DYNANOS. 
CP. 
2000 
1200 
2000 
1200 
1200 
1200 


T.-H., L D 2 ball. 
T.-H., LD _ 12, new ball. 
T.-H., M. D 2, s-o., ring. 
T.-H., M D 12 s-o. 
Wood. 


Excelsior. 


220 TO 250 VOLT MOTORS. 


eh eek ee eee fo) ee ee ee | 


ten teleielal Bol toon nol hee En nn nnn en) 


H.P. 
I 


N 


i) 
NN 


WWW ww Ww 
RN 


CROONNNA “Ununnwn 
RSA SAS 


DIRECT CURRENT. 
General Electric, type I B. 
Lundell. 

Riker. 

S, =.¢ ‘ 

Bernard, Multipolar. 

Gibbs, Multipolar. 

Lundell. 3 , 

Western Electric, Multipolar. 

Westingouee, Multipolar. 

Eddy, Multipolar. | 

Commercial, Multipolar. 

Gibbs, Multipolar. 

Hobart, Multipolar. 

Western Electric, Multipolar. 

Eddy, Multipolar. 

Belknap, Multipolar. | q 

Crocker-Wheeler special print- 

ing press motors, direct con. 

Leqney -Mukipetes, back geared. 
dison. 7 

Western Electric, Multipolar. 

Milwaukee, Multipolar, series. 

Holtzer-Cabot. 

Crocker-Wheeler, series. 

Maine, Multipolar. 

Standard, Multipolar. 

C. & C., Multipolar. 

Keystone, Multipolar. 

Western Electric, Multivolar. 

yrestngbouse, Multipolar. 

Bernard, Multipolar. 

Keystone, Multipolar. 

New England, ultipolar. 


Western Electric, Multipolar. 
Edison, 15-K.W. 

Eddy. 

Kester. 

Edison. 


Western Electric. 

Keystone, Multipolar. 

Eddy, Multipolar. 

Western Electric, Multipolar. 


oa yt 
Sprague-Lundell, Multipolar. 
c & C., Multipolar. = 


eR BVO VV VV VVVVVVVTVVTVTVADVAUAGENB 





oleate nan non eee ee) 
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SARGAINS 


REG 


sSORY" 


GTRIC Co. 


54-62 S.CLINTON ST. CHICAGO. 


Send for our Monthly Bargain Sheet showing NET prices— 
all machines fully guaranteed and actually in stock. 


H.P. 

50 Eddy, Multipolar. 

so Am. Engine Co., Multipolar. 
Ge ¢€, @ GCG. 

60 = Edison. 

60 Commercial, Multipolar. 

60 . & C., Multipolar. 

60 Maine, Multipolar. é 

60 Western Electric, Multipolar. 
60 General Electric, Multipolar. 
65 Eddy, Multipolar. 

70 ~=© Fuller, Multipolar. 

75 Northern, Multipolar. 

85 Western Electric. 

100 ac 

125 Edison. 

135 Commercial, Multipolar. 

150 Eddy, Multipolar. 

200 National, Multipolar. 


500 TO 550 VOLT MOTORS. 


toe Ge tt tt et ee me 


H.P. 

1 General Electric. 

1% Northern, series. 

1% Crocker-Wheeler. 

Y% New England. 
eas 


General Electric. 
enney, Multipolar. 
estinghouse, Multipolar. 
Edison. 
Bernard, Multipolar. 
Fort Wayne. 
Triumph, Multipolar. 
Crocker-Wheeler. 
C. & C., enclosed. 
7% Card, Multipolar. 
7% Jenney, Multipolar. 


OUunnh &AWWWwWw bd 





ioahenenataneano nel’ Bono nee eet oe) 


H.P. 

7% C. & C., Multipolar. 
7% Crocker-Wheeler. 
7% Eddy, Multipolar. 


10 
10 
10 
10 
10 
10 
10 
10 


Phoenix, Multipolar. 
Crocker-Wheeler. 
Northern, Multipolar. 
Triumph, Multipolar. 
General Elec., ultipolar. 
Perrett, Multipolar. 

Eddy, Multipolar. 
Belknap, Multipolar. 

Am. Engine Co., Multipolar. 
Eddy. 

cz Cc. 

Edison. 

Perrett, Multipolar. 
Maine, Multipolar. 

Edd 


y. 
Perrett, Multipolar. 
Holtzer-Cabot, Multipolar, 
closed. 


ALTERNATING CURRENT 


SINGLE PHASE. 


2 
I 
I 
I 
I 
I 
I 
I 


MOTORS. 
125-133 CYCLES. 


H.P. 


% 
% 
Ya 
% 
I 
I 


Stanley, 110 volts. 
Holtzer-Cabot, 104 volts. 
Emerson, 104 volts. 

Wagner, 104 volts, automatic. 
Fort Wayne, 104 volts. 
Wagner, 208 volts, automatic. 


1% Wagner, 208 volts, automatic. 
3% Wagner, 110 volts, automatic. 


=~ se oe or 


= wm Ro 


THREE PHASE. 


125-133 CYCLES. 
For Monocyclic System. 


H.P. 

3 General Electric, 110 volts. 
SINGLE PHASE. 60 CYCLES. 
pw 
Y General Electric, 110 v. 

1 Phillips, 208 volts. 

I Phillips, 104 volts. 

2 Wagner, 208 volts, automatic. 

2 Wagner, 104 volts. 

3 Wagner, 208 volts, automatic. 
30 Wagner, 104 volts, automatic. 
TWO PHASE. 60 CYCLE. 

H.P. 

2 General Electric, 220 volts. 
5 Westinghouse, 220 volts. 
50 Westinghouse, 400 v. 

100 Westinghouse, 400 v. 

THREE PHASE. 60 CYCLE. 
H.P. 

1 General Electric, 110 volts. 

2 General Electric, 110 volts. 

2 General Electric, 220 volts. 

5 Gen. Elec., 110 volts, 

10 ©6Gen. Elec., 110 volts, 
15 Gen, Elec., 110 v. 
30 ©6©.Gen. Elec., 110 v. 


ELECTRIC LOCOMOTIVES. 


Ton. 


10 


17 


Morgan-Gardner, type M, 250 v. 
direct current, double motor 
locomotive, 74-K.W., 42-inch 
gauge, speed 6 to 10 miles per 
hour. 

Morgan-Gardner, type N, 25¢ v., 
direct current, double motor 
locometive, 115-K.W.,  40-in. 


gauge, speed 8 miles per hour. 
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IMMEDIATE 


ALTERNATING (60 Cycles 


250-K.W. Westinghouse, 2 ph., 2200 v. 

150-K.W. Stanley, 3 ph., composite. 

100-K.W. G. E. monocyclic. 

100-K.W. G. E., 3 ph., 2300 v. 

50-K.W. G E., type A. S. 

65-K.W. Stanley, 2 ph., composite. 

100-H.P. Westinghouse, 3 ph., 55¢ v. 

30-H.P. Westinghouse, 3 2 550 V. 

15-H.P. Westinghouse, 3 ph. 

100-H.P. type C, 2 ph., Westinghouse. 

40, 30, 20, 15, 10 and 7% Westinghouse. 
ENGINES 


20x36x48 Hewes & Phillips, c. c. 
20x36x36 Buckeye tangye frame, t. c. 


DELIVERY 


16x30x48 Hamilton Corliss, t. c. 

15x26x17 McIntosh & Seymour, t. c. 

16x28x16 Erie Ball, c. c. 

13x23x17 (two) McIntosh & Seymour, 
t. Cc. 

10x17x14 Ide, cross compound. 

11x17x14 (two) Harrisburg, t. c. 

20x27 Russell, 4 valve. 


BOILERS 


540-H.P. Sterling, 160 lbs. 
66”x16’ (two) h. r. t., 125 Ibs. 


Send for complete Bargain List of 
direct current Dynamos and Motors, 
Boilers, Engines, Transformers, etc. 








FOR SALE. 
DIRECT CONNECTED. 


500-Lt. Edison Dynamo, 110 volts, to 
Brotherhood engine. 

10-K.W. Westinghouse dynamo to Ar- 
mington & Sims engine, 110 volts. 

10-K.W. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 

80-Amp. Edison dynamo, to Brotherhood 
engine, 80 volts. 

20-H.P. Elektron, 220 volt motor to 
Morse-Williams freight elevator. 


BELTED. 
15-H.P. Herreshoft engine. 
2000-Volt Electro Dynamic arc dynamo, 
10 amperes. 
500-Lt. Edison dynamo, 110 volts. 
60-Amp. Westinghouse dynamo, 110 V. 
35-Amp. Sprague dynamo, to Hornby- 
Ackroyd oil engine. 


600-Lt. Weston dynamo, 110 volts. 
400-Lt. Excelsior dynamo, 110 volts. 
45-H.P. C. & C. motor, 230 volts. 
15-H.P. Thomson-Houston motor, 
volts with spare armature. 
8-Gen. Elec., 2-H.P. 220 volt motors. 
8-Siemens Halske 5-H.P. 220 volt 
motors, enclosed waterproof. 
2 searchlights. 
8—5-H.P. Cutler Hammer 220 volt, se- 
ries wound reversible controllers. 
1—2'%4xq4 Laidlaw-Dunn-Gordon 3 plunge 
power pump. 
3—-Thomson Wattmeters, 450 amp. 125 v. 
Large stock of smaller dynamos and 
motors. 
Repairing of electrical machinery in 
all its branches. 
Write for our list of motors and dy- 
namos or visit our shop, where the above 
mentioned machinery can be seen. 


500 








MOTORS 


JOSEPH H. THOMPSON, Jr., 11 Broadway, New York. JORDAN BROS., 74 Beekman St., N.Y. 
DYNAMOS ENGINES BOILERS 
SEND FOR LATEST CATALOCUE--JUST OUT 
ROSSITER, M4*°OGOOVERN & CO., 

17 BATTERY PLACE, NEW YORK 
Branch Offices: 84 State St., Boston Compton Ave., St. Louis 

PUMPS CONDENSER 








i. 








BARCAINS 


Alternating and direct-current 
Motors, Dynamos, at bargain 
prices. Send in your require- 
ments and we will be pleased to 
quote you. Lot of A. C. and 
D. C. Desk and Ceiling Fans 
cheap. 

EUGENE L. RICHTER 
1914 Columbia Ave. 
PHILADELPHIA, PA. 


FOR SALE 


About 100 New England Butt 
Co.’s double insulating machines for 
insulating wire; in good order, some 
almost new; also a Payne spooler. 


NEWTON |. STEERS, 128 Maiden Lane, N.Y. 


FOR SALE 


One Waverly Elec- 
tric Runabout and 
several small Gas 
and Gasoline En- 
—, : = 2 


W. F. WARNER 


MUNCIE, IND. 




















A. J. RUEL 
ELECTRICAL MACHINERY 


Bought and Sold 


NORTH ADAMS, MASS. 





ALTERNATORS. 


READY TO SHIP 


1—300-K.W. 60 cycle, two-phase Stan- 
ley, direct connected. 

1—300-K.W. 60 cycle: General Electric, 
direct connected. 

2—120-K.W. 60 cycle General Electric, 


single phase. 

1—120-K.W. 60 cycle Westinghouse, 2 
phase. 

1—100-K.W. 60 cycle General Electric, 
3 phase. 


ENCINES. 
16&30x48 Cooper Cross-compound Cor- 
liss, complete with Independent 
Condenser. 


24x42 Atlas Corliss. 

22x48 Allis Rope Drive. . 

22x42 Heavy Duty Hamilton Corliss. 

24x20 Ideal, latest type. 

200-H.P. Brand New American Ball, 
18x16. 


Send for list No. 42 of Dynamos, Engines and Boilers. 


STATION EQUIPMENT COMPANY, 7% 25AG%85' 


N ST. 











For Sale—Four 22’ and 42’ x 48’ 


Hamilton Tandem Compound Condensing 
Corliss Engines 
With Independent Condenser for Each. Wheels: 24 ft. x 50 ins., 60,000 Ibs. 


Capacity : 750 to 1,000 H.P. Each. 


g00o-H.P. 34x60 International Power 
Corliss. 

450-H.P. 16 and 30x42 Allis Compound 
Corliss. 


450-H.P. 24x48 Brown Corliss. 
400-H.P. 23x60 Geo. H. Corliss. 
300-H.P. 20x48 Harris Corliss. 
275-H.P. 20x42 Hamilton Corliss En- 


ine. 
225-HLP. 18x42 Hamilton Corliss. 
200-H.P. 18x36 Bates Corliss. 
200-H.P. 12 and 22x42 Atlas Compound 
Corliss. 
175-H.P. 16x42 Allis Corliss. 
150-H.P. 15x38 Brown Corliss. 
125-H.P. 14x36 Putnam Corliss. 
100-H.P. 12x36 Harris Corliss. 
85-H.P. 12x30 Lane and Bodley Corliss. 
650-H.P. 28%4x52 Buckeye Automatic. 
450-H.P. 24x48 Buckeye Automatic. 


400-H.P. 16% and 28%x27 Buckeye 
Compound Automatic. . 

250-H.P. 16 Fee 27x16 Westinghouse 
Compound. 


150-H.P. 15x24 Cummer Automatic. 
100-H.P. 12%x15 Taylor Beck Auto- 
matic. 


125-H.P. 16x24 Porter Box Bed Throtting. 


100-H.P. 14x24 Fetherstone Box Be 
Throttling. 


Located in New York City. 
80-H.P. 13x20 Sioux City Throttling. 


50-H.P. 11x14 Chandler & Taylor 
Throttling. 
BOILERS 


1—350-H.P. Babcock and Wilcox Boiler, 


150 lbs. 

1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. 

2—265-H.P. Babcock and Wilcox Boil- 
ers, 150 lbs. 

3—265-H.P. Babcock and Wilcox Boil- 
ers, 135 lbs. 

1—175-H.P. Babcock and Wilcox Boiler, 


125 lbs. 
1—172-H.P. Babcock and Wilcox Boiler, 
130 lbs. 
—Oeee: Cahall Vertical Boiler, 160 
s 


14—72x22 Tubular Boilers, 115 Ibs. 
7—72x18 Tubular Boilers, 120 Ibs. 
7—72x18 Tubular Boilers, 100 Ibs. 
3—72x16 Tubular Boilers, 100 Ibs. 
8—66x18 Tubular Boilers, 100 lbs. 
3—66x16 Tubular Boilers, 100 Ibs. 
1—60x18 Tubular Boiler, 1oo lbs. 
4—60x16 Tubular Boilers, 100 lbs. 
Cookson Heaters, 50, 75, 100, 150 and 
200 H 


WHITEHEAD MACHINERY CO., Davenport, lowa. 


For Bargains of Distinctly 
Better Quality 


2—45-K.W. M. P. 125 Volt gener- 
ators. 

4—75-K.W. G. E. 125 Volt M. P. 
generators. 

DIRECT CONNECTED. 
1—~44-K.W. Deaval M. P. 125 Volt. 
1—25-K.W. General Electric M. P. 

12 
Wayne-Wood 220 


1—75-K.W. General Electric 125 Volt. 
1—50-K.W. General Electric 125 Volt. 
500 VOLT. 

4—375-K.W. Westinghouse direct con- 
nected to 23 x 40 x 20 Westing- 
house engine. 

2—225-K.W. Westinghouse direct con- 
nected. 

1—500-K.W. General Electric M. P. 


type. 

ENCINES. 
2—z250-H.P. Allis-Cross compound. 
2—s5o0o0-H.P. Ball-Cross compound. 
1—1500-H.P. Pennsylvania Iron Wks. 

fe solicit correspondence from 
parties having steam, electrical or 
umping plants, desiring something 
arger or more improved. 

Machinery of all kinds bought, sold, 
rented and exchanged. 


THOMPSON-BONWNEY CO. 
45 York St., Brooklyn, N.Y. 








WANTED 


New or second-hand direct-connection en 


ine and dynamo, capacity 35 to 75-kw. 
n reply, state specifically details, present 
location of dynamo and engine, name of 
maker, i 
etc. 

World and Engineer, New York. 


capacity, 


voltage, time in service, 
Electrical 


Address No. 1604, care 














WANTED 


FOR SALE 


150-K.W. 2080 volt, 60 cycle, menecyclic 








FOR SALE 


One 15-H.P. Eddy motor, 500 volts, 900 
R. P. M., best condition, machine used only 


a short time. Factory changed to steam. 








Cost $500. Now at our factory at Potts- 








FOR SALE 


An electric light plant in central New 
York, street lighting contract and good 
business established. For particulars ad- 
dress No. 1614, care Electrical World and 
Engineer, New York. 





town, Pa. Address S. Liebovitz & Sons, 
12-14 Walker St., N. Y. 


pound, to develop about 
75-K.W., 250 volt, direct-connected, direct- 
current 
Moore, 
ton, Kingston, Canada. 





High-speed engine, either simple or com- 
150 horse-power. 


unit, engine and dynamo. E. 
Purchasing Agent, City of Kings- 














A Correspondent of Electrical World & Engineer writes: 
“It is far superior to all electrical papers published.” 








Generator, built by General Blectric Co., 
cemplete with exciter and marble switehb- 
board, ready for immediate delivery. 

100-K.W. 2080 velt, 6e cycle, menecyelic 
Generator, built by General Dilectric Ce., 
semplete with exciter and slate base instru- 
ments, shipment in six weeks. 


ST. JOHNSBURY ELECTRIC COMPANY 
St. Johnsbury, Vt. 
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For Sale 


The Louisiana Purchase Exposition 
Electric Generating Plant 


SEPTEMBER 3, 1904. 
























Main Service Plant, Louisiana Purchase Exposition, showing the four 2,000 


Kilowatt Generating Units. 


AN UNUSUAL OPPORTUNITY is offered by Messrs. Westinghouse Church Kerr & Co., Engineers, 10 Bridge 
Street, New York City, who designed and installed the Main Service Plant for furnishing Light and Power at the St. Louis 
Exposition. 

They will have this plant for sale, in whole or in part, for immediate delivery at the close of the Exposition. It is an 
exhibit installation of the highest grade and constructed in accordance with the latest and best practice, and its efficiency 
and durability have been demonstrated by its continuing in steady operation twenty-four hours a day, every day since the 
opening of the Exposition. 


A detailed description of the plant will be mailed upon request. 


Westinghouse Church Kerr & Co. 


10 Bridge Street, New York City 
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RNOLD ELECTRIC POWER 
STATION COMPANY 


Engineers, Constructors 


MARQUETTE BUILDING, CHICAGO. 
Designers and Builders of complete 
Electric Railway, Lighting and Power Installations. 
TRANSIT BUILDING, NEW YORK. 


(CHAPMAN, CHARLES A. 


Consulting Engineer 


Rooms 1040-42 204 DEARBORN ST. CHICAGO. 


FOSTER, HORATIO A. 


Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur- 
poses. Organization and application of accounting 
systems for central stations, street sollweys etc. 

650 BULLITT BUILDING, PHILADEL HIA, PA. 








W. E. BAKER H. R. BISHOP 
BAKER & CO., W. E, 
Engineers 

a7 WILLIAM ST. NEW YORK 


COLLINS, A. FREDERICK 
Wireless Telegraph Engineer 
Plans and Specifications; Tests, Measurements and 
po rh Inventions Developed. Experimental Ap- 


Laboratory, 11 BROADWAY, NEW YORK. 


E. W. HAMMER, Pres. & Treas. H. J. MINHINNICK, Sec. & Gen’) Sup’t 


ENERAL ENGINEERING CO., 
THE 


Consulting and Contracting Engineers 


Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long-distance Telephone, Central 478. 











ARSTOW, WILLIAM S. 
Consulting Electrical Engineer 


Examinations and Reports on Electric Properties. 
Estimates, Specifications and Plans for Electric Light- 
ng, Power and Railway Plants. 

Telephene, 2730 John. 
estern Office, “The Portland,” Portland, Oregon. 





CORSON, Wm. R, C, 
Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. 
Investigations of electrolysis of underground struc- 
a. saoonrce snenune design. 
eports. oratory tests and experiments. 
36 PEARL ST. HARTFORD, CONN. 


HAN CHET T, GEO. T. 


Consulting and Electrical Engineer. 


114 LIBERTY STREET, NEW YORK. 














BEEBE AND BENNETT 


Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
<ngineers. 


Illumination Experts, Expert Opinions and Reports. 
2210 FARMERS’ BANK BLDG., PITTSBURG, PA. 





ORY, es. Telephone Main 1870. 
MEREDITH, WYNN 
ALLEN, W. H. 


Engineers, 
331 PINE STREET, SAN FRANCISCO. 


Expert Examinations. Construction Supervision. Design of Com- 
plete Equipments Betterment of Existing Systems. Engineering and 
Financial Examinations. Advisory Reports. 








Cuas. L. Brown, Stuart H. Brown, 
PRESIDENT. Secy. AND TREAS. 


BROWN ELECTRICAL CON- 
STRUCTION CO. 


os ELLSWORTH BLDG. 

355 DEARBORN ST., CHICAGO. 
Teleph Harrison 3698 
elephones } Automatic 3698 


HORRY, WILLIAM SMITH 


Consulting Electrician and Engineer. 


Designer of Electrical Machinery. Specialty, Ther- 
mo-Electric Furnaces and Automatic egulators for 
same. 

UNION CARBIDE WORKS, 
NIAGARA FALLS, N. Y. 














DOBLE COMPANY, ABNER 


Engineers 


Complete Hydro-Electric Power Plants and Long- 
Distance Transmissions designed and constructed. 


FREMONT AND HOWARD STS. 
Established 1850. SAN FRANCISCO, U. S. A. 


HREY, HENRY H, 


Consulting Engineer 


Central Lighting Stations. 
Electric Power Transmission 
SUITE 1305, CHEMICAL BLDG., ST. LOUIS, MQ 











BYLLESBY & CO., H. M. 
’ Engineers 


Design, Construct and Operate Ruilway, Light 
Power and Hydraulic Plants. . wane 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 








BLECTRIC AND STEAM 
ENGINEERING CO. 
ROBERT H. MOORE, Manager. 
Consulting and Contracting Engineers 
s17 CHEMICAL BUILDING. ST. LOUIS. MO. 


ON CITY ENGINEERING CO. 


Contracting Electrical Engineers. 
Power and Light Installations. 
Bett L. D. Ter. 1599 Court. 
FRICK BLDG., PITTSBURG, PA. 














C. W. Carman. M. C. Hartman. 


CARMAN & CO., C. W. 
Engineers 


657 RAILWAY EXCHANGE. CHICAGO. 











ORD, BACON & DAVIS 
ENGINEERS 
24 Broad Street, New York. 


; BRANCH OFFICES: 
2104 First Avenue, Birmingham, Ala. 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 








ACKSON, DUGALD C.,, C. E. 
JACKSON, WILLIAM B., M. E- 


MEMBERS 

American Institute of Electrical Engineers 

American Society of Mechanical Engineers 
American Society of Civil Engineers 


Engineers. Experts. 
MADISON, WIS. 









DYNAMOS 


AND 


MOTORS 


> that are right in every re- 
b spect and that possess all 

the essential points for 
> long life and satisfactory 








(WL 


operation. 









| Want Electrical 
Specialties. 


I know the electrical supply 
and_ specialty business thor- 
oughly, especially in this vicin- 
ity. 


This has been my business 
for a number of years past. 


I can sell specialties and sup- 
plies to the people needing them 
throughout this section. I| 
know the people and their re- 
quirements. 


I am now representing some 
manufacturers, but there is 
room for other devices. Man- 
ufacturers who are not repre- 





Send for information. 


The New [England 
Motor Co., 
Lowell, Mass. a) 




















has the largest paid circulation of any 
electrical weekly paper published, and 
i has the best class of veaders. 


sented in this section will find 
it advantageous to correspond 


ELECTRICAL WORLD AND ENGINEER | | :o2es0"c? soma: 


WILLIAM ALBERT HALL, 


Manufacturers’ Agent of Electrical Supplies, 
UNION TRUST BLDG., CINCINNATI, OHIO. 
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Y ENGINEERING CO., THE ALMER, W. K., M.E., 
JOHN F be Consulting Engineer, ARGENT & LUNDY, 
° 738, Dwight Bulldigg. Kansas City, Mo. Engineers 
ome an e ones, 3322 ain. ’ 
Consulting and Contracting Engineers MECHANICAL & ELECTRICAL ENGINEERING. JACKSON & MICHIGAN BLVDS 
BROADWAY a . * NEW YORE Electric Railways and Lighting; Power Plants; r 
149 ’ P Manufacturing Establishments; Heating, Ventilating CHICAGO, ILL. 
*Phone-7259 Cortlandt. and Refrigerating Systems; Designing of Machinery; FREDERICK SARGENT. A. D. LUNDY. 





Patent Work; Inspections, Tests and Reports. 




















K OHLER BROTHERS 


G. A. Epwarp Kouter. Frankiin W. Kouuer. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER, BUILDING, 
CHICAGO. 


EPPER & REGISTER, 


General Contractors, 
112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 


CHOTT, W. H. 


Engineer and Contractor 
1220-21 MARQUETTE BUILDING, CHICAGO. 
SPECIALTIES.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 


















MALLouX, C, O. 


Consulting Electrical Engineer 


76 WILLIAM STREET, NEW YORK. 











PIERCE, Richardson & Neiler 


Consulting and Designing Engineers 


R. H. Prerce MANHATTAN BUILDING, 
S. G. NEILER CHICAGO. 
H. A. Rosinson 110 STATE STREET, BOSTON. 


QHEAFF & JAASTAD, 


Mechanical and Electrical Engineers. 






Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 
85 WATER STREET, BOSTON, MASS. 














MASSON, R. S. 


Consulting Electrical Engineer, 


232 CROCKER BLDG., 706 LANKERSHIM BLDG. 
San Francisco, Cal. Los Angeles, Cal. 





PRATT & ATKINS, 
Engineers 


Electrical, Steam, Mechanical. 
10co-1001 MONADNOCK BLDG., CHICAGO. 


TANTON, LE ROY W. 


Consulting Telephone Engineer 
Plans, Specifications and Supervision of Installation of 
complete telephone plants. 
Special Reports on Telephone Properties and Apparatus 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 















MERSHON, RALPH D., 


Consulting Electrical and 
Mechanical Engineer, 
Estimates, Reports, Plans, Specifications and Super- 
vision of Electric Lighting, Railway and Power Plants. 
Long Distance Power Transmission. 
NEW YORK: 29 BROADWAY. 
MONTREAL: STREET RAILWAY CHAMBERS. 








FRECKENZAUN, FRED’K 
Electrical Engineer 
Specialty: STORAGE BATTERY WORK. 
Examination, Tests, Equipments. 
77 CHAMBERS ST., NEW YORK. 


AGNER, HERBERT A, 


Consulting Electrical and Mechanical Engineer 
Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 
41s LOCUST ST., ST. LOUIS. 
















UNROE, HALL & HOPKINS, 


Chemical and Electrochemical Engineers 
OFFICE, BOND BUILDING, WASHINGTON, D. C. 
Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, Dynamite, Smokeless Powder and other Ex- 
plosives, the recovery and concentration of spent 
acids. 









SANDERSON & PORTER 


Engineers 
Contractors 


Raitway, Licut, Power s2 WILLIAM STREET 
& Hypravtic DeveLormeENTs. NEW YORK. 












WHITE & COMPANY, J. G., 


Engineers, Contractors 


43-49 EXCHANGE PLACE, NEW YORK, N. Y. 
Lonpon CORRESPONDENT: | 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 














T & CO. . 
Engineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 








The first issue of every month 


has an extraordinary foreign circulation in addition to 
the regular foreign and domestic circulation of ELEC- 
TRICAL WORLD AND ENGINEER. It goes all 
over the world to the best class of men you want to 
reach. 


USE LARGE SPACES AND CUTS. 








THE PROFESSIONAL DIRECTORY 
of 


ELECTRICAL WORLD and ENGINEER 


introduces engineers to a larger clientele than any 
other publication. 
















FOR SALE AT A BARCAIN 


SECOND-HAND WATER POWER MACHINERY 


4-35 in. Horizontal Victor Turbine. 


|—New Replogle Water Governor, complete, Chains, Sprocket, etc. 
t—Main Driving Split Pulley, 126 in, diameter, 32 in. face. 


75 ft. 6% in. Shafting with Collars. 
8—Hill Clutch Stand Bearings. 
3—Bolted Couplings. 

4—Cate Controllers, complete. 


HARRISBURG, PA. 


|—Bearing and Stuffing Box. 
38 ft. Cate Shaft, 1% in. diameter. 
1-40 in, Belt Tightener. 


Turbines were operated under II ft. head. 


Applyto HARRISBURG LIGHT, HEAT & POWER CO. 





INSULATING 
PAINT 


THAT CANNOT 
CRACK 







W/. BD. 
PAINT 


Electrolysis Proof, Rust Proof, Dust Proof 
DIELECTRIC MNFG. CO., SAINT LOUIS 














Electrical and 

Mechanical 
Engineers and 
Draughtsman 








LOUIS HEC K, ELECTRICAL MANUPACTURING CO. Lit'd. 





35 N, J. RAILROAD AVE.., Opp, Market St, Railroad Depot, NEWARK, N. J. 












Every System-- 
Repairing, 
Re-winding, 
Re-construction 


Telephone No. 977 




















A Correspondent Writes: 


“ELEC 


electrical journals.” 


CAL WORLD AND ENGINEER has kept abreast of 
the times and occupies to-day a place unequalled among 





Sal 








PHANCISCO 


UNITED ELECTRIC CO., 307 SACRAMENTO ST. 






SUPPLIES 
REPAIRS 


Second-Hand Machinery 
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One Hundred and Ninety-Four Calculagraphs 


bought by one corporation earn for it enough to pay a dividend annually of six per cent. on a 
capitalization of two and one-half million dollars ($2,500,000). 


The Calculagraph Repays its Cost 


once a month in producing data for Labor Costs on Factory Products. 


The Calculagraph Will Earn Money 


in azy industry where time is a factor, where service per hour or per minute is bought or sold, or where 


values are determined by time consumed. 


THE CALCULAGRAPH RECORDS ELAPSED TIME 
IT MAKES NO CLERICAL ERRORS 


Booklet free on request. 


Calculagraph Company, 


1412 Jewelers Bldg. 
NEW YORK CITY 








i25,000 IN USE. 





yn) 
Tie | ~ 
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PAT. 9-17, 1901. 


Murdock Adjustable Cable Insulators 


are used ee the leading industrial corporations in the U. S., because they are the 
STRONG i on the market. 


EST and CHEAPEST adjustable cable 


Size A wi!l hold all sizes of cables oy yaw to 1,000,000 C. M. 
“ B ty “ Cay “ Ln) 0. .00 to 300,000 “ 
‘904 Prices Are Very Attractive. 


H. D. MURDOCK, Station D, PITTSBURG, PA, 











FESSENDEN 


WIRELESS TELEGRAPH SYSTEM 





Telegraphic service in moist or tropical countries is frequently impaired by 
reason of the rapid growth of vegetation, violent storms, or the rapid deteriora- 
tion of poles, caused by moisture or attacks of insects. The cost of installation 
and maintenance is also excessive, due to difficulties encountered in the trans- 


portation of men and supplies. The Fessenden system offers a simple and com- 
paratively inexpensive solution of the problem, as the inherent weaknesses of 
wire systems are eliminated. 

Fessenden systems mean economy and satisfaction. (4 


(INAL ELEcrRIc SIGNALING 


) 
NewYork PittTsBurG WASHING | 
Bank Buipe. Farmers Bank Bios. Eicntu&Warer Sts: 








NEW SERIES OF 


TELEPHONE BOOKS 


ENTITLED 


TELEPHONY 


By ARTHUR V. ABBOTT, C. E. 
IN SIX VOLUMES. 


Part I.—The Location of Central Offices. 

Part II,.—The Censtruction of Underground Conduits. 
Part I1l.—The Cable Plant. 

Part 1V.—Open Wire Lines; 

Part V.—The Substation. 

Part VI.—Switchboards and the Central Office. 


For detatls of the above volumes see our 8-page circular, which will 
be sent on application. 


PRICES. 


Each volume, sold separately, $1.50. The set complete (postpaid), 
six volumes, if ordered at one time, in uniform binding, 6.00. 


SYNOPSIS OF CONTENTS. 


There is telephone literature galore that occupies itself with the dis- 
cussion of the theory of receiver and transmitter, and a description of 
the various forms of apparatus used in building telephone exchanges. 
But there is little information that concerns itself with the engineering 
design of telephone plants. It is the attempt of the author in this series 
to prepare a manual that shall deal with the latter phase of the problem, 
with particular reference to a consideration of the economic features 
which lead to the installation of the best plant for the least money. 


McGRAW PUBLISHING CO. 


114 LIBERTY ST., NEW YORK 
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Rubber Covered 


Wire and 
Cables 


Underground, Aerial, 
Submarine and 
Inside Use | 








Telephone, Telegraph 
and Fire Alarm Cables 











All Wires Are Tested 
At Our Factory 


indiana Rubber a« Insulated Wire 


Company 


Jonesboro, Ind., U.S.A. 
ey 
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WE MANE INSTRUMENTS 


X-Ray Machines, :_ : 
Wheatstone Bridges, 
Resistance Sets, 


WE MAN THE “DELTA 


Ap all-around Testing Set. 
Correctly Adjusted. aS 
Compact and Light. x4 



















Universally used by Galvanometers, 
Railway, Telegraph LY Condensers, 
And & Shunts, 
Telephone PCS % Keys, 
Engineers. s é Etc. 






nm a- y 4 ) r, 
a i «av ad » A 4. ~ . > 
, 4 pe, aoe 5 ot 
S. - im 


Pierson & (0. 


NEW YORK 


STORAGE BATTERY ENGINEERING 


A Practical Treatise by LAMAR LYNDON 




















NEW YORK 














CONTENTS: 


Part 1.—Tue Leap Storace Batrery. Chap. I. General Theoey of the Storage Battery. II. General Requirements. III. On Voltage and its Variation. IV. 
On Quantity and Distribution of Active Material. V. On Electrolyte. VI. On Quantity of Electrolyte. VII. On Internal Discharge. VIII. On the Influ- 
ence of Temperature. IX. On Capacity Variation. X. On Internal Resistance. XI. On Efficiency. XII. On Durability and Causes of Deterioration. 
XIII. On Diseases and their Remedies. XIV. On Care and Management. XV. Types of Planté Plates. XVI. Methods of Planté Formation. XVII. 
Faure System. XVIII. Applied Active Material Mixtures. XIX. Envelopes and Separators. XX. Containing Cells. XXI. Assembling and Installing. 


XXII. Testing. Appendix. Miscellaneous Data. 


Part IJ.—Avuxitiary Apparatus, Systems, Appiications. Chap. XXIII. Uses of Batteries. XXIV. End Cells. XXV. Counter E.M.F. Cells. XXVI. Re- 
sistances. XXVII. End Cell Switches. XXVIII. Automatic End Cell Switches. XXIX. End Cell Switch Indicators. XXX. End Cell Conductors. 
XXXI. Shunt and Series Boosters. XXXII. The Compound Booster. XXXIII. The Differential Booster. XXXIV. Constant Current Boosters. 
XXXV. Separately Excited. Boosters. XXXVI. Notes on Design and Selection of Boosters. XXXVII. Rheostats. XXXVIII. Circuit-Breakers. XXXIX,. 
Two-Wire Systems. XL. Two-Wire Systems with Boosters. LI. Three-Wire Systems. XLII. Alternating Current Systems. XLIII. Computation of 
Battery Capacity. XLIV. Line Batteries. XLV. Plant Efficiency. XLVI. Example of Application of Battery to an Isolated Plant. 


Cloth. 360 Pages, 178 illustrations and diagrams, 4 large folding plates. Price, $3.00. 


This is a practical work intended for the electrical engineer who is called on to design and install storage battery 
equipments, or who has a battery power plant under his care. The first part deals with the storage battery, its construc- 
tion, action under various conditions, deterioration and the causes of the observed phenomena. The treatment is almost 
entirely physical, the chemical theory involved being very limited in extent and elementary in character. The second 
part covers all the apparatus, devices, and methods used in the application and control of batteries. The various sys- 
tems of boosters are described and an analytical discussion of each type is given. Some of the most important systems 
are illustrated by practical examples. Altogether it forms a complete compendium for the engineer, to which any ques- 
tion that may arise in storage battery practice may be referred and satisfactorily solved. 


McGRAW PUBLISHING CO., ta tiwerty street New York City 
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ELECTRIC CHAFING DISH. ELECTRIC CURLING IRON HEATER. PORTABLE ELECTRIC STOVE, 


Simplex Electric Heating Apparatus 


finds ready sale because they are constructed 

















in a manner that satisfies purchasers and in- 
sures further orders. 

We carry a most complete line of electric 
stoves, heaters, cooking utensils, iron, glue 
pots, soldering irons, curling iron heaters, etc. 

ALSO 


Car Heaters, foot warmers, heaters for dwell- 





ings, offices, ships, etc., and the 


Unit System of Rheostats 


Get our interesting catalogs. ELECTRIC LAUNDRY IRON. 





ELECTRIC COFFEE URN. 


implex Electric Heating Co, camoridseport, mass. 




















ELECTRIC GLUE POT. ENAMEL RHEOSTATS. ELECTRIC TEA POT. 
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NOW READY 





The second quarterly issue of the “ Central Station List and Manual 
of Electric Lighting,” successor to the “Central Station Directory,” 
consisting of complete and accurate reports from the central 
station companies and municipal lighting plants of North America. 
Th 


“Most Reliable Directory 


of the 


Electric Lighting Industry 


The information includes the exact title of each company; 
office address; names, addresses and position of officers; nature of 
steam and generating plant with capacity, and name of manu- 
facturer; voltage of system; number and style of motors, arc 
lamps, incandescent lamps, etc.; day circuits; capitalization; nature 
of city contract and price of lights; and other technical and finan- 


ss DRICE, $4.” 


No additional charge for the June, September and December 
numbers. The entire list will be revised quarterly and new plants 
will be added. Address all orders to 





CENTRAL STATION LIST 
114 Liberty Street, New York 
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Switches 


Two Vanderbilt Houses 
W. K. Vanderbilt, «« Oakdale ”’ 
L. P. Morton, Rhinebeck 


N. Y. Edison Waterside Station N. Y. Abattoir 


Switchboard Manufactaring Co. 
24-32 New Chambers St., New York 


MANUFACTURER OF 


Electrical Distributing Abbaratus 


Switchboards 


Panelboards 


OUR PRODUCTS ARE INSTALLED IN THE FOLLOWING BUILDINGS : 


Elihu Root, 7ist St. and Park Ave. 
Henry Siegel Store, Boston 
Gorham Mfg. Co., N. Y. 


60 Wall Street Building 

Daly’s Theatre, N. Y. 

Lafayette Sq. Opera House, Washington 
Bijou Theatre, N. Y. 








KILBOURNE & CLARK CO. 


JOBBERS OF 


Electrical Machinery and Supplies. 


If it is in the electrical iinc we have it, 
will get it, or make it—or it hasn’t been 
invented. Perhaps we can invent it. 


KILBOURNE & CLARK CO. Seattle, Wash., U. S. A, 


| ‘cana RRENCiancamemtNa rte soem: 








They'll hear this ’phone- bell 


in any shop or engine room, however great the noise. It is 
made for use in places where the noise is such as to make ordi- 
nary telephone bells inadequate. The bells can be made any 
size and used with battery or dynamo telephone service. The 
cut shows an instrument for two circuits. Reliable for single 
or vibrating bells. All those in use are satisfactory. 











ELECTRICAL WORLD 
AND ENGINEER ..... 


has the largest paid circulation 
of any electrical weekly paper 
published, and it has the 


BEST CLASS 
OF READERS 

















G. M. LEE 


Tariffville, Conn. 
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> STURGESS fice: GOVERNORS 


mS THE MOST SUCCESSFUL 
A GOVERNOR EVER PRODUCED 


These governors are 
in use on wheels up to 
5,000 hp. and on loads 
of every description. 
They have given com- 
plete satisfaction to 
every user. 








Write for catalogue ana prices 


STURGESS GOVERNOR 
ENGINEERING CO. 


ee ae West Troy 
isi bas ait 2D ees N. Y. 











if YOU ARE NOT SATISFIED with the speed regulation of your 
! water wheels write us and perhaps 

we can help you. We build twelve types of governors. We have governed 
nearly 400,000 horse power of water wheels. We invariably guarantee our 
governors to give a better regulation than has been or can be obtained with any 


other make of governor. We have never failed yet to maintain our guarantee. 
Send us a description of your water wheels and we will make you a proposal. 


The Lombard Governor Co. 


36 Whittier Street, Boston, Mass. 














Risdon-Alcott Turbine Co. 


MOUNT HOLLY, NEW JERSEY, U. S. A. 


Risdon Celebrated Turbine On Horizontal or 
Alcott High Duty Turbine Vertical Shafts 








Another Pelton Contract 


A contract was just closed for 
three water wheels for the BRIT- 
ANNIA COPPER SYNDICATE, 
LTD., of VANCOUVER, B. C., to 
operate under the extraordinary head 
of 1900 ft., involving 14,000 feet of 
pipe. Two Pelton wheels will drive 
500-H.P. electric generators, direct 











connected, and the third wheel will 





be mounted direct on a main jack- 
shaft, which transmits power to a 
series of rock crushers, requiring 
400-H.P. 

It argues well for the economical 
results obtained from water power 
that, in the face of the expenditure 


A WATER WHEEL 
GOVERNOR 


Pelton Water Wheel Company 
130 Main St., San Francisco 
141 Liberty St., New York 


necessary for nearly five miles of 

pipe, Pelton Wheels are able to make 

good returns on the investment. 
Send for 88-page booklet. 








WRITE FOR OUR CATALOGUE OP 


*»* ELECTRICAL BOOKS x % 








So simple your own men can 
nstall and operate it successfully. 
Quick control of large changes. Ac- 
curate control of small changes. 

Ask for our new catalogue. 


WOODWARD GOVERNOR CO. 


ROCKFORD, ILL, 
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THE IMPROVED GOVERNOR 





FOR WATERWHEELS 


The latest invention of Nathaniel 
Lombard. Simple and strong in 
construction and guaranteed to 
govern to the entire satisfaction 
of the purchaser. There are no 
sensitive parts to get out of ad- 
justment from excessive pressure 
of oil or water. It occupies a 
small floor space and requires only 
one belt to operate it. 

We cordially invite correspond- 
ence from all interested in govern- 
ors and good regulation of power 
plants. 


HOLYOKE MACHINE CO. 


WORCESTER, MASS. 














BOOKS 


ON ANT ELECTRICAL SUBJECT 


sent, prepaid, to any 
address in the world, 
upon «eceipt of price. 


SEND FOR CATALOGUE 





McGraw Publishing Co, 


BOOK DEPARTMENT 


114 Liberty St New York 





SLAKE “™svarTe!’ STAPLE 


Selling Agents: Manufactured and For Sale by 
ELECTRIC GAS LIGH'ING CO., Boston 
CRESCENT CO., Chica A ‘ 
SCHOEN, AUSTIN a 0., Atlanta 
2 As » Venver 
BROOKS-FOLIIS ELEC. CO. CORP., San 246 SUMMER STREET 
WESTERN ELECTRIC CO. [francisco BOSTON, MASS 














PAIR 


~McCORMICK 
TURBINES 


4000 H.P., 72 ft. head, arranged to drive generator 
and a single turbine to drive exciter. Five set- 
tings built for the Hudson River Water Power 
Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write 
for catalogue, if contemplating purchase of tur- 
bines. 


S. MORGAN SMITH CO., York, Pa., U.S.A.176 Pederat street 




















SAMSON TURBINE 


Almost every one knows that for a given amount of power, 
the quicker the speed of a turbine, the better. This is due to the 
fact that LIGHTER and consequently CHEAPER TRANS- 
MISSION MACHINERY can be used. The SAMSON has a 
QUICKER SPEED than any other turbine of the same dimen- 
sions operating under the same conditions. 


Write Dept. “‘ H’’ for Catalog 


JAMES LEFFEL & CO., Springfield, Ohio, U.S.A. 
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PRISMO ZENITH LAMPS 


Two Watts Per Candlepower. 
Two Sizes---25 and 55 Candlepower. 


Prismo Zenith Lamps Car- | Say rrancisco 
ried in Stock. | WARREN 


ELECTRIC APPLIANCE COMPANY 


ELECTRICAL SUPPLIES 
CHICAGO AND SAN FRANCISCO 





STANDARD 
FOR 
EIGHTEEN 
YEARS 


Always soft, pliable and adhesive. Positively weathet 
and acid- proof. Will not dry out. 


THE STANDARD PAINT COMPANY, 


100 William St , New York. 














EDISON MINIATURE LAMPS 


Over 400,000 Annually Shipped to Users 


All types, every variety. Prompt 
shipment, in any quantity. 





EDISON DECORATIVE AND MINIATURE 
LAMP DEPARTMENT, 


General Electric Company, HARRISON, N. J. 





(5) 








FIELDING tates ee 
ANGLE RECEPTACLES 


for 
MOULDING WORK 
are now made in two styles, suitable for 


Vertical and Horizontal Moulding. 


Cat. No. 33582 Cat. No. 34353 
60° Angle Receptacle 60° Angle Receptacle 
Vertical Moulding Horizontal Moulding 


The neatest and simplest receptacles ever made. 


H. T. PAISTE CO., Philadelphia, Pa. 


Again—Just specify ‘‘P. K.’’ 











STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. 
will not make it brittle. Water Repellant. Oil Proof. 


THE STERLING VARNISH CO. PITTSBURGH, PA. 











THE COMMERCIAL ASPECTS OF PROJECTED STEAM OR 
ELECTRIC ROADS 


Are fully as important as the engineering aspects. Comprehensive reports 
and charts showing every freight and passenger possibility are invaluable. 

When prepared by us these reports are compiled under the supervision of our 
board, from data gathered by experts in this work. 

Such a report combined with our engineering report elimirfates the element 
of speculation from the investment. 


Engineering Company of America 


74 BROADWAY, NEW YORK 


Chicago, 159 La Salle St. Denver, Boston Bldg. Charlotte, N. C., Piedmont 
Bldg. Birmingham, Ala., Steiner Bldg. Baltimore, 902 Cathedral St. 








Don’t bother about the price. 
Our competitors will see to it 
that we don’t ask too much, 
and our reputation makes it 
necessary for us to see that 
you get the best the market 
affords. 


The Cutter Company 
Philadelphia 














MODERN MACHINERY 


tends constantly toward greater simplicity and 
economy of design. 


TOERRING ARC LAMPS 


while producing the highest results in long life 
—over 200 hours for twelve inches of carbon— 
also embody simplicity of design and a high factor 
of safety which are their guarantee of uninter- 
rupted usefulness. 


Cc. J. TOERRING CO. 





2318 NOBLE STREET, PHILADELPHIA 





152-154 Lahe §t. Room 19 
CHICAGO, ULE .U.S.A. ™ 


Kee AC HICAEOINS shat 


a 









Arc Light 
AND 


Send for Samples and Prices. Trolley Cord 
SAMSON CORDACE WORKS, BOSTON, MASS. 














HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER HAVE A 
FULL KNOWLEDGE OF EVERYTHING YOU MAKEP 


They may never have known, or they may have known years ago. 
They may still have a partial knowledge; but unless you 


ADVERTISE PERSISTENTLY 
it does not take very long to be forgotten. 














